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ABSTRACT 

 

Background:  Little Canadian research exists which examines equitable access to public 
pharmaceutical insurance.  In order to better understand issues related to access to publicly funded, 
universal prescription drug insurance in Canada, my thesis examines participation with (and 
therefore access to) the Fair PharmaCare program in BC.  Specifically, my thesis: 1) describes 
methodologies that can be used to create area-level cultural variables for use with BC 
administrative data; and 2) studies the impact of household and area-level factors, particularly 
area-level cultural factors, on non-senior households’ registration for Fair PharmaCare in 2003.  I 
hypothesized that the process of registration may act as a barrier to participation with Fair 
PharmaCare, particularly for households belonging to various culturally defined communities. 
 

Methods:  Dissemination area (DA) level census data were obtained from Statistics Canada to 
create dichotomous, ecological variables which capture the collective ethnic composition, English 
language capacity and immigration status of residents within each DA.   In turn, these variables 
were employed in multivariate, logistic regression analyses, which also included household-level 
measures of demographics, enabling resources and health status as well as area-level measures of 
income and health care resources.  The outcome of interest was registration for Fair PharmaCare. 
 

Findings:  Controlling for area-level income and health care resources, household-level 
demographics, enabling resources and health status, as well as area-level cultural factors, 
influenced households’ likelihood of registration for Fair PharmaCare.  Households belonging to 
DAs with a high concentration of individuals reporting a Chinese or Punjabi ethnic background, or 
DAs that were ethnically homogeneous, regardless of the ethnic background, were more likely to 
register.  In contrast households belonging to DAs consisting of a high concentration of recent 
immigrants or individuals belonging to ethnic minority groups that are underrepresented in BC 
were less likely to register. 
 

Conclusions:  Considering the policy context surrounding the implementation of Fair 
PharmaCare, the findings from my thesis suggest that specific subpopulations within BC may face 
difficulties with the registration process, thereby reducing their participation in the program.  
Government interventions however, appear to have improved registration amongst other 
subpopulations.  Consideration should be given to interventions that may reduce inequities in 
participation amongst other subgroups.
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1 INTRODUCTION 

 

1.1 Pharmaceutical expenditure in Canada 

 

Prescription drug expenditure represents one of the fastest growing categories of health 

expenditure in Canada [1].  Between 1985 and 2005, expenditure for prescription drugs grew at an 

average annual rate of 10.6% [2].  Translated into dollars, Canadian spending increased from $2.6 

billion CDN to $19.4 billion over this period.  Forecasts indicate that drug spending has continued 

to rise, with expenditure on prescribed drugs in 2006 and 2007 estimated to be $20.9 billion and 

$22.5 billion respectively.  Moreover, as of 1997, annual total drug expenditure has surpassed 

annual spending on physician services in Canada.  Thus, within the healthcare envelope, 

pharmaceutical spending is second only to hospitals. 

 

The spiralling costs of prescription drugs raise concerns regarding the affordability of 

healthcare for Canadians.  Unlike physician and hospital services, outpatient prescription drugs are 

absent within the Canada Health Act (CHA).  Thus, the cost of prescription medications are not 

covered by a nationally regulated public insurance scheme [3].  Consequently, many Canadians 

purchase private drug insurance, pay out of pocket, or leave prescriptions unfilled.  Past research 

suggests that even small financial payments toward pharmaceuticals can reduce patients’ use of 

both essential and non-essential medicines [4-7].   This is of concern because essential medicines 

include life-sustaining medicines as well as medicines known to prevent the deterioration of 

health.  The cost of pharmaceuticals therefore acts as a barrier in accessing prescription medicines, 

which in turn may lead to poor health outcomes. 

 

To offset costs and potentially reduce barriers in access, provincial governments have 

independently developed public drug insurance plans.  Indeed, since the 1970s, provincial plans 

have been available for those with the greatest needs and the least ability to pay (e.g. social 

assistance recipients and seniors) [8].  To address the needs of specific populations (Aboriginal 

populations, veterans, members of the military and RCMP, prisoners in federal correctional 

facilities and refugees), federal drug subsidy programs have also emerged [9].  However, despite 

efforts by governments, a substantial proportion of prescription drugs continue to be paid for 
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through the private sector.  Of the $22.5 billion spent on prescription drugs in 2007, $10.8 billion 

was paid for by the public sector; the remaining $11.7 billion was paid by the private sector [2].  

Within the private sector, insurers spent $7.8 billion while households spent $3.9 billion out-of-

pocket.  

 

Out-of-pocket spending for prescription drugs represents 14.5% of total drug spending in 

Canada [2].  Reports indicate that 10-20% of Canadians still lack drug insurance or are 

underinsured [8].  This suggests that up to one-fifth of the Canadian population may face 

considerable financial barriers in access to prescription medications or potentially significant 

financial burdens for the drugs they use.  This disparity threatens the long held principle of equity, 

equal access by all Canadians, in access to healthcare.  Given the magnitude of out-of-pocket costs 

for prescription drugs, considerable concern exists regarding the affordability of essential 

prescription medicines for uninsured populations [9].   

 

1.2 The Fair PharmaCare program 

 

In an attempt to improve equity in access to medicines, the government of British Columbia 

(BC) introduced the Fair PharmaCare program on May 1, 2003.  Fair PharmaCare is the largest 

public drug plan offered by the BC government [10, 11].  Its goal is to assist families, who 

experience high prescription drug costs relative to their income, with the cost of their medicines 

(Appendix A1).  All residents are eligible to enrol for Fair PharmaCare and are encouraged to do 

so.  However, residents who are eligible to receive prescription drug coverage through another 

provincial or federal program1 (≈8.6%) are expected to use the alternative program, as public 

programs offered to select subpopulations are often more generous.  In order to be eligible for 

benefits under Fair PharmaCare, residents must register with their family for the program and 

consent to have their household income verified with the Canada Revenue Agency annually.  This 

 
1 For example, the BC government offers specific prescription drug programs to residents of licensed long-term care 
facilities, recipients of social assistance, individuals diagnosed with Cystic Fibrosis, children eligible for the Children 
At Home program, individuals diagnosed with a mental illness and receiving financial assistance, and palliative care 
patients.  Federal programs include programs for RCMP and military families, refugees, Aboriginal populations, and 
inmates within correctional facilities, amongst others. 
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registration process is only required once; however families may refuse the automatic verification 

of their household income and be requested to provide permission on an annual basis.   

 

The requirement of registration is a distinguishing feature of the Fair PharmaCare program.  

Typically, publicly funded prescription drug insurance programs in Canada are offered to seniors 

(aged 65 and up) or individuals with specific disease conditions [2].  In both situations, registration 

is not required by the general public.  Seniors are often automatically enrolled in age-based 

prescription drug insurance programs, while individuals with a specific disease are often directed 

to disease specific drug insurance programs through a health care practitioner.  As such, I 

hypothesized that the process of registration may act as a barrier to access for publicly funded drug 

insurance programs due to the public’s lack of familiarity with programs directed at the general 

public (i.e. Fair PharmaCare).  This hypothesis is based, in part, on evidence from the United 

States of America (USA) which suggests that the process of registration for public health 

insurance acts as a barrier to access for certain subpopulations [12]. 

 

In order to gain a better understanding of the policy context surrounding Fair PharmaCare, I 

conducted interviews with policymakers involved with the development and implementation of the 

program in 20032.  These interviews helped to shape my understanding of the government’s 

objectives and concerns leading up to the program’s introduction.  Moreover, they helped me 

identify potential mediating factors, which may have influenced registration.  In particular, 

through our discussions, I learned that policymakers were concerned that the process of 

registration may act as a barrier to accessing the program.  As a result, concerted efforts were 

made to promote the program and facilitate registration.  Specifically, promotional activities and 

assistance with registration were targeted at seniors, low income families, and the Chinese and 

Punjabi communities.   

 

 

 

 

 
2 Interviews were conducted between August and November, 2007. 
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1.3 British Columbia’s demographics 

 

Promotional ads and translation services were targeted to the Chinese and Punjabi 

communities because they represent the largest visible minority groups in BC.  Based on the 2006 

census, BC has the highest proportion of visible minorities of any province or territory in Canada 

[13].  More than one million residents now identify as a visible minority: thus visible minorities 

represent almost a quarter (24.8%) of the BC population.  The largest visible minority group is the 

Chinese ethnic group, representing 40.4% of BC’s visible minority population and 10% of BC’s 

total population.  The second largest visible minority group is the South Asian visible minority 

group (comprising of East Indian, Punjabi, Pakistani and other ethnic minority groups).  South 

Asians represent approximately 26% of BC’s visible minority population and 6.4% of BC’s total 

population. 

 

 The burgeoning Asian population within BC is a relatively new phenomenon.  Historically, 

source countries for immigrants settling in BC included the United Kingdom, Scotland, Germany 

and other countries within the British Isles and Europe [13].  This was reflected in the latest 

census, as the most common ethic ancestries reported by British Columbians were British Isles, 

Canadian and other European.  To further highlight the changing ethnic portrait of BC, the vast 

majority of residents reporting a European or British ancestry are Canadian-born.  In contrast, 

almost 75% of Chinese and over 60% of South Asian residents are foreign-born.   

 

1.4 Thesis overview 

 

 Little Canadian research exists which examines equitable access to public pharmaceutical 

insurance.  In order to better understand issues related to access to publicly funded, universal3 

prescription drug insurance programs in Canada, my thesis examines participation with the Fair 

PharmaCare program in BC.  More specifically, my thesis is a policy-relevant health services 

research project that studies the impact of household and area-level characteristics, including 

neighbourhood-level cultural characteristics, on household registration for Fair PharmaCare.   

 
3 The term universal is used to describe programs offered to all residents within a specified jurisdiction (e.g. a program 
not constrained by age or disease criteria). 
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The organization of my thesis is as follows: 

• In chapter two, I review literature to obtain an appreciation for issues related to access: 

access to health care, access to medicines and access to publicly funded health 

insurance programs.  Additionally, to gain insight into the methodological approaches 

used to study the impact of culture, I review Canadian health research studies that have 

attempted to quantify the influence of various aspects of culture. 

• Following the literature review, which lays the foundation for my thesis, in chapter 

three I outline my specific study purpose, research questions and hypotheses. 

• In chapters four and five, I address the two main research question of my thesis, 

respectively.  As such, each chapter contains a short background, methods, results and 

discussion section pertaining to the specific question it aims to address. 

• Finally, in chapter six, I conclude my thesis by discussing the overall policy 

implications of my research and suggesting avenues for future research. 
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2 LITERATURE REVIEW 

 

2.1 Background 

 

Canada’s public, universal health care system (Medicare) was built on the premise that all 

Canadians should have equal access to care [14].  Care, as defined by the CHA, refers to all 

medically necessary physician and hospital services.  Access to health care refers to individuals’ 

freedom or ability to use health care services when in need.  Equity, in the context of the Canadian 

health care system, is defined by need: equity is achieved if Canadians’ access to health care is 

based solely on their health care needs and not influence by other characteristics, such as 

socioeconomic status, sex, age, etcetera [15].  In order to improve equity in access to care, 

Medicare is financed through general taxes to ensure that all Canadians may access health care, 

regardless of their ability to pay for services.  Indeed, Medicare has successfully reduced the 

financial barriers associated with accessing physician and hospital services in Canada. 

 

Nevertheless, despite the existence of Medicare in Canada, barriers to access to care persist.  

First, care as defined by the CHA, excludes outpatient medicines as well as a broad spectrum of 

health services available (i.e. home care, dental care, physiotherapy, etc) [3].  Thus, financial 

barriers in access to health care still exist.  Other barriers to health care, including physician and 

hospital services, are waiting times, distance to services, and social and cultural factors [16].  

Traditionally, the issues of waiting times and distance receive substantial attention, particularly 

through the media.  However, social and cultural factors are also important and should not be 

overlooked. 

 

Social and cultural factors, such as gender, language, education and wealth, influence 

individuals’ ability to access care [16].  For example, language barriers have been found to impact 

satisfaction, the use of preventative services, compliance with care, and the quality of care 

received.  In general, social and cultural factors are thought to affect communication, 

understanding of care needs and options, as well as acceptance of diagnoses and treatments.   
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In accordance with the aim to improve equity in access to care, Fair PharmaCare offers 

prescription drug insurance to all residents in BC.  Research has yet to be conducted to determine 

the extent to which equity in access to Fair PharmaCare is achieved and what, if any, barriers exist 

to accessing the program.  I hypothesized that cultural factors impact participation with (and thus 

access to) Fair PharmaCare.  Therefore, in this thesis, the influence of culture on participation with 

Fair PharmaCare is explored.  To inform this study, I review literature related to: 1) access to care; 

2) access to medicines; 3) access to publicly funded insurance programs; and 4) the measurement 

of culture in Canadian health research. 

 

2.2 Access 

 

As a consequence of the structure of the Canadian health care system, issues of access vary 

depending on the type of service considered.  To gain an appreciation of the diversity of research 

focused on issues of access, research that examines access to health care, access to medicines and 

access to publicly funded insurance programs are considered separately. 

 

My search strategy involved the Web of Science and Ovid Medline databases.  To identify 

research related to access to health care, I began my search with the following search terms: 

access, health, health care, Canada, and barriers.  Once relevant articles were identified, I used 

links provided by the databases to locate related articles, articles that have cited the relevant 

articles of interest and citations referenced within the articles of interest.  I later expanded my 

search with the following search terms: household, area-level factors, neighbourhood 

determinants, and community.  Due to the paucity of literature within Canada related household 

and area-level factors and their impact on access to health care, I removed the geographic 

restriction (e.g. Canada).  I then continued my literature search using citations as described above.  

Although no formal restriction was placed on the time of publication, I focused on literature 

published after 19734. 

 

 
4 I chose to focus on articles published after 1973 because the Andersen and Newman Behavioral Model of Utilization 
was published in 1973. 



Similarly, using the approach described above, I searched for literature that explored issues 

related to access to medicines and access to publicly-funded insurance.  Initially, the search terms 

that I employed to identify access to medicines literature included: Canada, access, medicines, 

pharmaceuticals, prescription drugs, utilization, barriers, and pharmaceutical insurance.  I later 

removed the geographic restriction, again due to the limited amount of research conducted 

specifically in Canada.  With respect to literature related to access to publicly funded insurance, I 

used the following search terms: Canada, public, insurance, access, cost, health care, 

pharmaceuticals, and registration.  Given the lack of literature identified, I again removed the 

geographic restriction.  This allowed me to identify some relevant articles, which in turn lead to a 

more fulsome review following citations. 

 

2.21 Access to health care 

 

Access to health care is often inferred through measuring the utilization of health care 

services: utilization of health care is an outcome of access to care.  In addition, perceived access to 

health care is also measures through surveys.  Hence, using measures of actual utilization as a 

proxy for access and measures of perceived access, a variety of factors have been shown to 

influence individuals’ and families’ access to health care, including individual, household and 

area-level factors (Figure 1).  

 

 
Figure 1: Factors shown to affect health care utilization 
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2.21.1  Individual-level factors    

 

Following the introduction of the “Behavioural Model of Utilization” proposed by Andersen 

and Newman (1973) [17], numerous studies have sought to determined what factors predict 

individuals’ use of health care [18, 19].  A strong body of empirical evidence exists that identify 

individual-level factors which predict the use of hospital care, physicians services and long term 

care, amongst other health care services.  In order to understand how individual-level factors 

impact access to care in Canada, Canadian literature is reviewed. 

  

Past research suggests that the use of hospital services is influenced by a variety of 

individual-level factors.  Firstly, health status is a strong predictor of individuals’ use of hospital 

services [20].  Given that the Canadian health care system aims to provide health services to 

individuals based on need rather than ability to pay, researchers have also examined the use of 

hospital services according to health status and socioeconomic status [21].  Individuals with lower 

socioeconomic status and poorer health status have been found to be more likely to receive acute 

hospital care and general practitioner services [20-23].  These findings are consistent with the aim 

to provide services based on need as opposed to ability to pay, as health status has been found to 

decrease with decreasing socioeconomic status [21].  In contrast, use of specialist services has 

been found to decrease or have little variation by socioeconomic status [21-23].  Therefore, unlike 

acute health care services, barriers to accessing specialist care exist for individuals of lower 

socioeconomic status, as these individuals are expected to need more services.   

 

In addition to health status and socioeconomic status, other factors have also been shown to 

impact access to care.  Wilson et al (2004) used data from the National Population Health Survey 

(NPHS 1994) to identify characteristics of individuals who had experienced difficulties accessing 

care [24].  Within the NPHS, respondents were asked to indicate whether they had not received 

health care when needed.  Women were more likely to report issues with accessing care than men.  

In addition, as individuals’ age increased, respondents were more likely to report difficulties 

accessing care.  Unemployed individuals were also more likely to report being unable to access 

care.  These findings suggest that age, sex and employment status impact access to health services 

in Canada. 
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  Finally, Quan et al (2006) examined variations in health care utilization amongst ethnic 

populations [25].  Using the Canadian Community Health Survey (cycle 1.1), this study explored 

the use of general practitioners, specialists, hospitals and three cancer screening tests by members 

of various ethnic populations.  Overall, ethnic minorities were found to use general practitioner 

services more, specialist services equally, and hospitals and cancer screening less when compared 

with the majority (‘white’) population.  The authors hypothesize that differences in health care use 

by ethnic minority groups may be explained by differences in health status.  Additional research is 

needed to clarify study findings. 

 

Overall, a variety of individual-level factors have been shown to influence health care use by 

Canadians.  Despite the availability of a publicly funded health care system, socioeconomic status 

appears to impact access to some health services.  In addition, individual characteristics such as 

gender, age, ethnicity, employment status, and health status also influence health care utilization.  

Thus, consideration must be given to identify means of improving access to care in Canada. 

 

2.21.2 Household-level factors 

 

In addition to individual-level factors, researchers have examined the influence of 

household-level factors on health care utilization.  Early work by Schor et al (1987) examined the 

extent to which members of families have similar or interrelated health behaviours [26].  Findings 

indicate that family members tend to use health care services at similar rates and that family 

characteristics (e.g. family size, parents’ education and parents’ health care behaviours) impact the 

health behaviours of individual family members.  Recent work by Cardol et al (2005) confirmed 

that family characteristics continue to significantly influence individual health care utilization [27]. 

 

Family health behaviours (or household behaviours) are health behaviours which affect 

family (or household) members; as opposed to the individual alone.  Numerous studies have 

explored the influence of family characteristics on family health behaviours [28-32].  Most 

common within the literature are studies which focus on the impact of family characteristics on 

children’s access to medical care [28, 30, 31].  Children’s access to medical care is considered a 

family health behaviour, as children’s access and use of health care is dependent on their family. 
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Chen and Escarce (2006) examined the effects of family composition on American 

children’s visits to physicians’ offices and emergency rooms as well as use of prescription 

medicines [28].  Various aspects of family composition were considered, including the number of 

parents, the number of other children and the number and type of other adults within a family.  

Similar to other studies that have examined children’s access to medical care, this study was based 

on the assumption that children are dependent on their parents or other adults in order to access 

and use health care.  Moreover, it was conjectured that the collective attributes of family members 

influence parents’ health behaviours, which in turn influences their children.  Results from 

multivariate regression models indicate family composition significantly impacts the use of office 

visits and prescription medicines by children, even after adjusting for potential confounders (e.g. 

demographic and socioeconomic variables, parental education and experience with child rearing, 

and measures of children’s health status).  The likelihood of children visiting a medical office or 

receiving prescription drugs decreased as the number of children in the family increased.  

Similarly, children’s likelihood of using prescription drugs also decreased when their family 

included other adults, in addition to their parents.  Therefore, findings indicate both family 

composition and family size impact the use of physician’s offices and prescription medicines. 

 

Heck and Parker (2002) have shown that amongst families with low maternal education, 

children from single-mother families have better access to care than children from two-parent 

families [30].  This finding is partially explained by the greater availability of public health 

insurance for single mothers in the USA.  Indeed, inconsistent study findings related to single-

mother families and children’s access to care suggest that the socioeconomic status of single-

mother families must be considered over family composition alone [31].  In contrast, Leininger 

and Ziol-Guest (2007) have shown that children residing in single-father families have poorer 

access to care than children of any other family composition [31].  Moreover, the effects of living 

in a single-father family do not vary by socioeconomic status.  Thus, family characteristics such as 

family composition, socioeconomic status, and education are contributing factors to health care 

utilization. 

 

Although many studies have evaluated the impact of family characteristics on children’s 

access to and use of health services, few studies have examined the relationship between family 
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characteristics and broader family-level outcomes; for example health behaviours which impact all 

family members.  An example of a study which has assessed such a relationship is the work 

conducted by Saver et al (2003) [32].  This study evaluated the influence of family-level factors on 

racial/ethnic disparities in the purchase of non-group health insurance5 in the USA.  In the USA, 

obtaining health insurance is often a prerequisite for accessing health care.  Framed using the 

Behavioural Model of Utilization, a host of predisposing, enabling and need factors was 

considered.  Study findings suggest that family members are less likely to purchase non-group 

health insurance if their family: belongs to specific ethnic groups (e.g. Latino or African 

American); has lower educational attainment; consists of younger individuals; is headed by 

unmarried persons; includes smokers; and/or has at least one member covered through public 

insurance (other than Medicare).  In addition, study findings suggest that families with both adults 

and children as well as families with poorer mental and health statuses are more likely to purchase 

non-group insurance.  Hence, a host of family-level factors contribute to the decision to purchase 

non-group health insurance in the USA.  

 

On the whole, previous research indicates family characteristics, such as family composition, 

socioeconomic status, education, and ethnic composition are important predictors for household-

level health behaviours [26-32].  Further research is needed to clarify how family characteristics 

influence broader family-level health behaviours, particularly within Canada.  Although Saver et al 

(2003) examined the influence of multiple family characteristics on the decision to purchase non-

group health insurance, the implications of purchasing health insurance in the USA are 

substantially different than the implications of purchasing health insurance in Canada [32].  In 

addition, the relative importance of family characteristics such as socioeconomic status, education 

and ethnic composition must be clarified, as they are likely affected by one another. 

 

2.21.3 Area-level factors 

 

Despite efforts to measure individual and household attributes, no study has been able to 

fully account for variations in health services utilization.  Consequently, researchers are 

 
5 Non-group health insurance refers to health insurance that is purchased by individuals (or families) independently 
from a group (for example their place of employment). 
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increasingly recognizing the need to consider other factors which may contribute to health services 

utilization or health behaviours.  In particular, it is conjectured that area-level factors impact health 

behaviours and access to care [33].  To evaluate this hypothesis, researchers are increasingly 

examining the impact of area-level variables on health outcomes and behaviours [34, 35].  Studies 

to date have focused on area-level social and economic characteristics. 

 

Andersen et al (2002) examined the impact of area-level variables over and above 

individual-level variables on low-income individuals’ access to health services [36].  Four 

categories of area-level variables were considered: 1) demand (measured by percent below 

poverty, percent uninsured and percent on Medicaid); 2) support (per capita income, income 

inequality and unemployment rate); 3) structure (public hospital bed/population ratio and 

community health centers/population ratio); and 4) market dynamics (HMO penetration and HMO 

competition).  After controlling for differences in individuals’ predisposing characteristics, need 

and individual enabling resources, area-level variables were shown to significantly impact 

individuals’ access to care.  Specifically, support, structure and market dynamics variables 

influenced access to care.  Individuals who lived in communities with a higher per capita income, 

lower unemployment, lower income inequality, a higher ratio of community health centers per 

population and/or lower HMO competition had greater access to care.  The findings suggest that a 

multitude of area-level characteristics can influence individuals’ access to health services.  

 

Haas et al (2004) also examined variations in access to care; however a specific focus was 

placed on the relationship between a community’s ethnic composition and access to care by 

community residents of specific ethnic origin [37].  The main variable of interest, community 

ethnic composition, was defined by the prevalence of Black and the prevalence of Latinos by 

county.  Individual-level and household-level variables were controlled for and included: age, sex, 

educational attainment, marital status, insurance status, household income, family size, and self-

reported health status.  Additional area-level variables considered included: managed care market 

penetration, percentage of adults who had graduated from high school, median per capita income, 

number of primary care providers per 1000 people and the population per square mile.  Study 

results reveal ethnic minorities achieve better access to care, (measured using two questions 

related to perceived access to care) when they live in highly concentrated ethnic minority 
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communities.  In contrast, ‘white’ people who lived in highly concentrated ethnic communities 

were found to report greater barriers in access to care compared to ‘white’ people living in non-

highly concentrated ethnic communities.  Thus, an interaction between community ethnic 

composition and individuals’ ethnic identity appears to influence individuals’ access to care in the 

USA. 

 

Canadian researchers have also begun to examine the importance of a variety of 

neighbourhood characteristics on health behaviours.  Yip et al (2002) investigated the importance 

of individual and neighbourhood socioeconomic characteristics on health care utilization [23].  

Both individual level (income and education) and neighbourhood (income and percentage of single 

mother families) level variables were found to be significantly associated with health care use.  

Individuals who resided in lower income neighbourhoods were more likely to use physician 

services.  These findings are consistent previous research, which has shown that lower income 

individuals have poorer health [21].  Note that these findings do not necessarily contradict the 

findings of Andersen et al (2002) (discussed above) [23, 36].  Yip et al (2002) examined access 

patterns of individuals at varying incomes while Andersen et al (2002) focused solely on low-

income individuals.  The upshot of these studies is that area-level socioeconomic characteristics 

can influence access to care; however consideration must be given to individual and system-level 

characteristics in order to understand the means by which area-level socioeconomic characteristics 

influence access. 

 

Limited Canadian research has examined the relationship between health behaviours and 

area-level ethnic composition.  However, Johnston et al (2004) used area-level measures of culture 

to predict Pap smear screening in Nova Scotia [38].  In this study, communities (defined as census 

Canada enumeration areas) were characterized according to the ethnic composition of residents as 

well as the median economic position of residents.  Using the area-level variables and accounting 

for women’s age, multivariate logistic regression analyses were used to predict whether women 

had received a recent Pap smear.  Study findings indicated older women living in low income, 

Aboriginal, mixed Black, and rural communities were less likely to have had a recent Pap smear.  

These findings are consistent with American research, which suggest that low income women and 
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women belonging to Aboriginal and Black heritages are less likely to participate in preventative 

screening. 

 

Along a related thread, Glazier et al (2004) investigated the use of hospital inpatient services 

by neighbourhood concentration of recent immigrants in Toronto [39].  Given the varying results 

found by previous Canadian studies regarding the health care utilization of recent immigrants, this 

study sought to explore whether contextual immigration effects impact community health 

behaviours.  As such, this analysis focused solely on area-level characteristics.  Recent immigrants 

were defined as individuals who had immigrated to Canada between 1991 & 1996 and were 

identified using the 1996 Canadian census.  Regression results found higher rates of hospital 

admission for both females and males as the proportion of recent immigrants increased.  

Descriptive findings were also presented: neighbourhoods with the highest proportion of recent 

immigrants had lower incomes, higher proportions of visible minorities, higher proportions of 

people not speaking English at home and the largest proportion of immigrants from all periods of 

immigration.  This study illustrates the potential impact of area-level cultural variables on access 

to care in Canada.  Overall, American and Canadian literature suggest that area-level cultural 

characteristics, particularly ethnic composition, language use and immigration status, affect health 

behaviours. 

 

Although studies have found area-level variables to improve the explanatory power of 

predictive models [33, 36, 37, 40-42], the mechanisms by which area-level factors influence health 

behaviours and outcomes is not well understood [33].  Several hypotheses that have emerged to 

explain how area-level factors influence health include: neighbourhood information networks, 

social capital and health care resources [33].  Neighbourhood information networks are believed to 

influence health behaviours because family and friends represent a common source of advice for 

individuals.  The concept of social capital is drawn from the seminal sociological work of 

Bourdieu (1986): social capital theory purports the collective resources of groups can be drawn 

upon by individuals within those groups for personal benefit [40, 43].  Such resources consist of 

two components: the cognitive component describes the collective perceptions of a community, 

including interpersonal trust, community values and expectations; while the structural component 
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describes physical links that connect community members, such as neighbourhood associations.  

Finally, health care resources refer to the availability of health care providers and institutions. 

 

Within health services research literature, many studies have explored ideas consistent with 

neighbourhood information networks to explain study findings.  In an attempt to explain why 

ethnic minorities experience better access to care in areas with a high concentration of ethnic 

minorities, Haas et al (2004) assumed that living in an area where individuals share a common 

language and culture facilitates the dissemination of information [37].  Furthermore, they 

speculated that ethnic minority communities protect ethnic minorities from discrimination, which 

may act as a barrier to access to care.  Kirby and Kaneda (2006) tested the assumption that 

individuals, regardless of their ethnicity, have better access to care if they live in an area where the 

predominant language spoken is the same as their language of choice [41].  Indeed, they found 

individuals report increased access to care when the language spoken in their community was 

consistent with their own language of choice.  

 

In addition, health services researchers are increasingly citing social capital theory to support 

their study findings [32, 33, 40, 41, 43-47].  Qualitative researchers have investigated the extent to 

which individuals perceive local resources and networks to have an influence on their health [46].  

Individuals interviewed unknowingly identified aspects of their community, consistent with social 

capital theory, which impacted their health and health behaviours.  Social capital represents the 

intangible relationships and resources which exist within communities. 

 

As researchers continue to grapple with understanding issues related to access to care, 

evidence to date suggests that a myriad of inter-related and yet unique factors contribute to 

individuals use of health care services.  In addition to individual characteristics, household and 

area-level characteristics appear to play a role in access to care.  The task ahead is, not only to 

identify the remaining factors which influence access, but to explain how factors contribute to 

barriers to care.  Only then can researchers begin to identify solutions to improve access to care. 

  



17 

 

2.22 Access to medicines 

 

Given the increasing utilization of medicines for the treatment of acute and chronic 

conditions, prescription drugs have become an integral aspect of health care delivery [48].  

However, in Canada, as in many other jurisdictions, access to prescription medicines is often 

based on both an individual’s ability to pay and the availability of extended health care benefits 

provided through employers.  Consequently, research that examines access to medicines has 

focused largely on the impact of overall costs and financing mechanisms (e.g. availability, types 

and levels of insurance coverage).  Little research examines the influence of other potentially 

influential factors, such as socioeconomic status, age, sex, health status, and ethnicity. 

 

Adams et al (2001) conducted a literature review to investigate the effect of the lack of 

outpatient prescription drug benefits under Medicare in the USA [48].  Twenty-three studies were 

reviewed and compared with respect to their study populations, design, policy context and 

findings.  Particular attention was paid to indicators of drug consumption, characteristics of drug 

coverage, effects of drug coverage on medication use, and associations between drug coverage and 

health outcomes.  Evidence from all studies reviewed suggests that drug coverage increases 

consumption of medicines.  However, studies also found that a lack of coverage or expensive cost-

sharing arrangements result in decreases in the use of essential as well as less essential medicines.  

In turn, some studies found that a lack of outpatient prescription drug benefit results in a 

corresponding increase in health care use.  The review concludes that inappropriate use of 

medicines (e.g. decreases in use due to cost barriers) results in increased overall health care costs.   

 

 Similarly, Lexchin and Grootendorst (2004) conducted a systematic review of international 

literature to determine the effects of prescription drugs cost sharing on vulnerable populations [6].  

The focus on vulnerable populations, defined as the poor and chronically ill, was based on the 

belief that individuals who spend a greater proportion of their income on prescription drugs are 

more sensitive to increases in costs related to their drugs, including increases in cost sharing.  

After reviewing 25 studies and comparing multiple study aspects, including study populations, 

geographic location, policy contexts, study design, and results, amongst other elements, similar 

conclusions were drawn as Adams et al (2001) [6, 48].  Cost sharing was consistently found to be 
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associated with decreases in the use of essential and non-essential medicines and decreases in 

prescription drug use were associated with increases in health care utilization (e.g. emergency 

room use) [6].  Notably, several studies reviewed here compared differences between insured and 

non-insured populations in Canada and the USA.  Unanimously, studies reviewed found higher 

use of prescription drugs amongst insured vulnerable populations when compared to similarly 

vulnerable uninsured populations. 

 

Finally, most recently in January 2008, the Cochrane Collaboration released their latest 

systematic review, entitled: “Pharmaceutical policies: effects of cap and co-payment on rational 

drug use”[49].  The overall objective of this review was to determine the effects of cap and co-

payment (cost-sharing) policies on drug use, healthcare utilization, health outcomes and costs 

(expenditures).  Across all studies reviewed, the introduction of direct co-payments was found to 

reduce drug use.  Reductions in drug use were observed for both essential (e.g. life-sustaining 

drugs or drugs required to treat chronic conditions) and non-essential medicines.  This suggests 

that patients may lack the ability or knowledge to prioritize their health needs.  With respect to 

expenditures, cap and co-payment policies were found to shift the cost of medicines from insurers 

to patients.  Few studies were able to measure effects on health care utilization or health outcomes.   

To date, research which has examined access to medicines has focused on the implications 

of costs and financing on the use of prescription drugs.  Evidence suggests that individuals who 

face economic barriers in access to prescription drugs are more likely to decrease appropriate use 

of essential and non-essential medicines, which results in increases in health care utilization [5, 6, 

48, 50].  Although it has been shown that cost sharing can act as a financial barrier, it has also 

been shown that insured populations fare better than uninsured populations [6].  That is, when 

comparing insured and uninsured individuals with similar needs, individuals with prescription 

drug insurance are more likely to use prescription medicines.  Although little research has 

examined the relationships between costs, prescription drug use and health outcomes, it is 

conjectured that individuals who forgo essential medicines as a results of financial barriers, 

experience poorer health outcomes.  Thus, research is needed to provide clarity on issues regarding 

access to medicines and health outcomes.  
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2.23 Access to publicly funded health insurance programs 

 

Little research exists within Canada regarding access to publicly funded health insurance 

programs.  This is largely because the Canadian health care system is financed publicly: all 

Canadians receive publicly funded health insurance through Medicare.  In contrast, publicly 

funded health insurance is not available to all Americans.  The American health care system is 

driven largely by the private markets.  In order to access health care in the USA, residents must 

purchase private health insurance or pay out of pocket.  However, publicly funded health insurance 

is available for low income children, seniors and individuals to varying extents (depending on 

individuals’ state of residence). 

 

In the USA, there are three main publicly funded health insurance programs.  Medicare is the 

national health insurance program for seniors [51].  It also covers individuals who are entitled to 

social security disability payments for two or more years and people with end-stage renal disease.  

The State Children’s Health Insurance Program (SCHIP) was enacted in 1997 and provides health 

insurance to low income children [52].  Finally, Medicaid provides health insurance to the poorest 

populations [53].  Eligibility for Medicaid and SCHIP vary by state and employ strict rules for 

admission.  In order to access these programs, eligible individuals or families must apply for 

program consideration: that is they must register.   

 

Despite the availability of publicly funded health insurance, millions of Americans lack 

health insurance.  In 2006, 43.3 million persons (under the age of 65) were uninsured [54].  These 

individuals represent 16.8% of the population.  Moreover, statistics suggest that ethnic minorities 

are highly overrepresented amongst the uninsured: they account for half of all uninsured 

Americans [55].  Levels of uninsurance within ethnic minority groups are consistently higher than 

the level of uninsurance within the majority ‘white’ population.  At any given point in time, 18% 

of Asian and Pacific Islanders, 20% of African Americans and 32% of Hispanics are without 

health insurance, compared to the national average of 16% and the average for the majority ‘white’ 

population, 15%.       
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2.23.1 State Children’s Health Insurance Plan (SCHIP) 

 

Children represent a particularly vulnerable subgroup of the population.  SCHIP was created 

to improve levels of health insurance coverage for children in low income families, particularly 

those children belonging to low income families ineligible for Medicaid [56, 57].  However, in 

2006, 9.3% of children under the age of 18 still lacked health insurance (approximately 6.8 million 

children)[58].  The persistence of uninsured populations concerns both researchers and 

policymakers who have questioned why disparities in access to health insurance continue. 

 

In order to assess the impact of SCHIP on children’s insurance status, Holahan et al (2003) 

used census data to analyze how trends in children’s health coverage changed between 1994 and 

2000 [59].  Although the study found that uninsurance levels among low income children fell 

during the period under investigation, 12% of American children (approximately 9 million 

children) remained uninsured.  After analyzing trends and policies with more detail, the authors 

concluded that children are not uninsured due to restrictive program eligibility criteria; rather they 

found that a lack of participation in pubic programs is responsible for high rates of uninsurance.  In 

support of this finding, Stuber and Bradley (2005) estimate approximately 20% of children 

potentially eligible for publicly funded health insurance programs in USA are not enrolled [60].  

Studies have also found that uninsured eligible children are concentrated in specific 

subpopulations, including Hispanics and immigrants [52, 61]. 

 

Studies have sought to explore why all eligible children are not enrolled in SCHIP in various 

jurisdictions [52, 59-62].  Kincheloe et al (2007) investigated factors that affect registration for 

California’s Medicaid program (Medi-Cal) and SCHIP (Healthy Families Program) [12].  In 

California it is estimated that one million children under the age of 19 currently lack medical 

insurance.  Approximately two-thirds of these children are believed to be eligible for either Medi-

Cal or SCHIP.  Study findings reveal that parents often fail to register their children because of 

their lack of awareness or confusion about program eligibility and the arduous process of 

registration [12, 63]. 
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Owing to the notably low participation for SCHIP amongst ethnic minority groups, Flores et 

al (2005) conducted focus groups with parents of uninsured Latino children to identify major 

obstacles for SCHIP registration [61].  Multiple reasons were noted including: a lack of knowledge 

about application processes and eligibility; language barriers; immigration issues; misinformation; 

and system problems (e.g. discrimination and lost applications), amongst others.  These obstacles 

were consistent within the literature [52, 59-62]. 

 

Overall, American research suggests that individual and area-level social and cultural factors 

impact children’s access to SCHIP.  Additional research is needed to clarify how individual and 

area-level social and cultural factors impact access to other publicly funded health insurance 

programs, including those in Canada.   

 

2.23.2 Factors that improve access to SCHIP 

 

In light of differential rates of registration for SCHIP, as well as identified obstacles for 

registration, attempts have been made to identify initiatives which facilitate registration [56, 64].  

In the study mentioned earlier, Kincheloe et al (2007) compared the likelihood of registration 

amongst children living in communities where outreach programs were provided to that of 

children living in communities where no outreach programs were available.  The availability of 

outreach programs (government initiatives to improve registration) was shown to successfully 

boost participation within communities [12, 65].  Findings also suggest that these initiatives may 

help to overcome language barriers to registration. 

 

Dick et al (2003) conducted retrospective telephone interviews to understand differences 

between children registered for SCHIP and children who had registered for its precursor program, 

Child Health Plus [64].  This study was motivated by notable changes in the characteristics (e.g. 

ethnicity, income level) of children who registered for SCHIP from Child Health Plus in New 

York State.  Study findings reveal that government efforts to facilitate enrolment were largely 

responsible for increased registration amongst traditionally underrepresented groups (e.g. ethnic 

minorities).  Specifically, community-based outreach programs, television, and print media were 

cited as common sources of information for new registrants.   
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On the whole, preliminary research suggests that governments can improve registration to 

publicly funded health insurance programs through targeted interventions.  Promotion of programs 

helps to improve eligibility awareness, while outreach programs that assist with the registration 

process facilitate participation.  Additional research is needed to inform policymakers of the 

characteristics of programs that successfully facilitate registration processes amongst vulnerable 

populations. 

 

2.3 Measuring culture in Canadian health research 

 

In this thesis, culture is conceived of as a combination of attributes: ethnicity, language and 

immigration status.  These characteristics may operate at the individual, household and area-levels.  

To inform this study, Canadian health research is reviewed to better understand how concepts of 

culture are operationalized.  Specifically, the breath of research questions examined is explored 

and potential data sources and methodologies relevant to the measurement of culture are identified. 

 

Analogous to my review of literature related to access, I searched for literature using the 

Web of Science and Ovid Medline databases.  The search terms that I employed included: 

ethnicity, culture, language, immigration, health, health services research, health care, 

measurement, and Canada.  Given that the focus of this review was to determine how concepts of 

culture are operationalized in Canadian health research, I sought to identify any study (published 

after 1970) that examined ethnicity, language and/or immigration status as a determinant of health 

care utilization, access or satisfaction.  Thus, using the relevant articles identified using the above 

search terms, I followed links provided by the databases to identify related articles, cited articles, 

as well as articles which had cited the source article of interest. 

 

2.31 Measuring ethnicity 

 

The concept of ethnicity is exceptionally complex.  According to John Last, an ethnic group 

is “a social group characterized by a distinctive social and cultural tradition, maintained within the 

group from generation to generation, a common history and origin; and a sense of identification 

with the group”[66].  Central to this definition is the notion that an ethnic group is socially 
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constructed.  Given the imprecision surrounding what constitutes an ethnic group, no clear 

consensus exists regarding how to determine an individual’s ethnicity [67, 68].  Consequently, a 

variety of methods continue to be employed across medical and social disciplines.  

 

Several Canadian health services research studies have examined ethnicity as a key 

independent variable of interest.  Study purposes range from: 1) examining differences in health 

care utilization amongst various ethnic groups [38, 69-83]; 2) studying the relationship between 

health care utilization and health outcomes across ethnic groups [84-86]; 3) comparing rates of 

health care utilization with health knowledge within specific ethnic groups [87, 88]; 4) 

investigating levels of satisfaction within ethnic groups [89, 90]; and 5) analyzing differences in 

health status by ethnic ancestry [91].  The vast majority of studies has examined ethnicity at the 

individual-level; only one study has considered the concept of ethnicity at an area-level [38]. 

 

Data sources employed to obtain ethnic information can be divided into three main 

categories: administrative datasets (n=7) [71, 72, 80, 83-86], national or regional surveys (3) [38, 

70, 78, 91] and study specific surveys (13) [69, 73-75, 77, 79, 81, 82, 87-90, 92].  Administrative 

data sources have included hospital records (for chart review) [72, 84], the Canadian Organ 

Replacement Register [80, 85], the BC Cancer Agency [86], the BC Transplant Society Database 

[83], and a national immigration database linked to the BC linked health database (BCLHD) [71].  

National/regional surveys which have been employed include the Canadian Census [38], the 

Quebec Health Survey [70], the Aging in Manitoba Study Survey [91], and the Canadian 

Community Health Survey (CCHS) [78].  For the majority of studies, ethnic data and health data 

were obtained through the same data source; in only three studies were ethnic data linked to health 

data from an alternative data source [38, 70, 71]. 

 

At the individual-level ethnicity is operationalized through a variety of approaches.  Studies 

that collect their own ethnic data through study specific surveys largely assign ethnicity through 

self-report.  Amongst the studies reviewed, most focused on a single ethnic group (South Asian 

(n=1) [69], Ethiopian (1) [73], or Chinese (8) [74, 75, 81, 82, 87, 89, 90, 92]); three examined 

multiple ethnic groups simultaneously [77, 79, 88].  In contrast, studies that used administrative or 

secondary survey data were more likely to compare experiences across ethnic groups [70, 78, 80, 
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85, 86, 91].  Because secondary data were used, most studies explicitly defined the ethnic 

categories employed [70-72, 78, 80, 84-86, 91] and discussed the appropriateness of ethnic 

categories [70, 72, 80, 84-86]; slightly fewer also consider the limitations of their source of ethnic 

data [72, 80, 84, 85].   

 

To my knowledge, the study conducted by Johnston et al (2004) is the only Canadian health 

services research study that has operationalized ethnicity at an area-level.  In this study, census 

data were used to characterize the ethnic composition of census enumeration areas (EA) [38].  

Specifically, EAs were characterized as Aboriginal, mixed Black, or French (Acadian) 

communities.  Although the designation of EA ethnic composition was based on the proportion of 

individuals within each EA characterized as Aboriginal, Black or French, an operational definition 

of each ethnic category was not provided.   

 

Ethnicity is often used as an independent variable of interest in Canadian health services 

research.  This review of the literature suggests that the concept of ethnicity is largely 

operationalized at the individual level.  Moreover, a comparison of data sources indicates that 

health services researchers must either collect their own ethnic data through a study specific 

survey, or identify data sources which include both health and ethnic data.  Very few studies 

linked separate data sources to obtain both ethnic data and health data [38, 70, 71]. 

 

2.32 Measuring language 

 

Language is an important component of culture.  It is the means by which cultural norms and 

beliefs are communicated and disseminated over time.  With respect to health research, language is 

viewed as a critical element, which influences individuals’ abilities to access care [93].  A growing 

body of American research has shown that language is associated with a variety of health services 

outcomes, including hospital length of stay and the likelihood of receiving a follow-up by a 

practitioner, amongst others [93-96].  Yet few Canadian studies examine language ability as an 

independent predictor of health care utilization or outcomes.  In Canada, the importance of 

language receives the most recognition within research that examines health literacy [97].   
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Nonetheless, two Canadian studies have examined the impact of language on health care 

utilization and outcomes [94, 98].  Goldman et al (2006) compared the length of stay in a hospital 

emergency department for children whose parents’ primary language was or was not English.  In 

this study, children whose parents declared their primary language to be Cantonese, Mandarin, 

Spanish or Tamil during registration were more likely to have a longer length of stay than children 

whose parents reported English as their primary language.  Similarly, John-Baptiste et al (2004) 

examined the impact of English language proficiency on length of stay and in-hospital mortality 

amongst inpatients across three hospitals.  Patients with limited English language proficiency were 

found to experience significantly longer lengths of stay.  However, mortality was not found to be 

influenced by English language proficiency.  Language ability was assigned according to 

administrative records; language data were validated through a sample of interviews. 

 

The use of language as an independent variable of interest in Canadian health services 

research is limited.  However, American studies suggest that language ability can significantly 

facilitate, hinder or moderate the use of health care services [93-96].  Canadian studies which have 

examined the impact of English language proficiency on experiences with hospital care have 

employed administrative records to obtain language data [94, 98].  Additional Canadian research is 

needed to further theories and methods related to language and access to care. 

 

2.33 Measuring immigration status 

 

Given that almost 19% of the Canadian population identify as an immigrant, a large body of 

Canadian health research has focused on immigrant populations [99].  In particular, researchers 

have examined whether differences exist between immigrant and Canadian-born populations with 

respect to health care utilization and health outcomes [39, 100-103].  Amongst these studies, a 

variety of data sources were used: the National Population Health Survey [101], the Canadian 

Community Health Survey [101, 103], the Canadian immigration databases linked with 

administrative health data [104], census data [39] and interview data [102].  In all but one study, 

immigration status was assessed at an individual-level; one study assesses immigration status at an 

area-level [39]. 
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Studies that have examined immigration status at the individual-level have inconsistent 

findings, as different studies have found lower, similar and higher rates of health care utilization 

amongst immigrants relative to their Canadian-born counterparts [39].  To explain variations in 

study findings, researchers note that immigrants are not a homogeneous group [100].  Immigrants 

differ with respect to their country of origin, circumstances of migration and time of migration.   

 

To account for potential cohort effects, studies have operationalized immigration status as a 

categorical variable, with an element of time [39, 101, 103].  Specifically, immigrants are 

categorized according to their length of stay within the country, often by five year intervals.  As a 

result, variations in health services utilization and health status have been observed by length of 

stay.  In general, recent immigrants use health services less and have better health status than 

longer-term (established) immigrants and the Canadian-born [100].   

 

In addition, Glazier et al (2004) examined area-level immigration status in an attempt to 

further explain discrepancies between previous studies  [39].  As mentioned earlier, Glazier and 

colleagues defined neighbourhoods according to the proportion of residents who identified as a 

recent immigrant.  Findings indicate that individuals residing in neighbourhoods with higher 

proportions of recent immigrants experience higher rates of hospital admissions.  This suggests 

that the health care utilization patterns of recent immigrants should not be generalized as more or 

less than that of established immigrants and the Canadian-born; rather consideration should first be 

given to the type(s) of services accessed.   

 

A variety of theories have been proposed to explain differences in health care utilization and 

health status amongst immigrants, most notably the ‘healthy immigrant effect’ [100].  Immigrants 

are hypothesized to be healthier than the Canadian-born population due to self selection (e.g. only 

healthy individuals choose to migrate) and the medical screening of immigrants by Canadian 

authorities.  However, given that research has also shown that patterns of health care utilization 

and health status of immigrants converges with that of the Canadian-born population over time, 

researchers caution that immigrants are in fact a vulnerable population.  The stress associated with 

resettlement is believed to contribute to immigrants’ underutilization of some health services and 
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deterioration in health.  In addition, changes in environmental, social, physical and cultural 

exposures are also thought to negatively impact immigrants’ health. 

 

Overall, research within Canada that examines immigrant populations is increasing.  

Analyses are most commonly performed at the individual-level with data obtained through surveys 

or administrative datasets.  Due to inconsistencies between earlier studies’ results, the immigrant 

population is recognized as being heterogeneous [100].  Hence, more recent research attempts to 

account for differences within the immigrant population, particularly length of stay within Canada.  

Nevertheless, as the immigrant populations in Canada continue to evolve, additional research is 

needed to better understand immigrant experiences and outcomes. 

 

2.4 Summary 

 

The following points summarize key messages from the literature. 

 

Access: 

• Despite the existence of Medicare, barriers persist in Canada with respect to access 

to insured health services. 

• Access to health care in Canada is influenced by a host of individual-level factors, 

including health status, socioeconomic status, age, sex, employment status and 

ethnicity. 

• Additional factors also contribute to access to health care, including household-

level factors (e.g. household size and composition, ethnicity, socioeconomic status 

and education) and area-level factors (e.g. community socioeconomic status, ethnic 

composition, and immigrant composition). 

• Literature examining access to medicines has largely focused on the existence and 

impact of financial barriers to access to prescription drugs; little attention has been 

given to demographic, social or cultural factors on access to medicines. 
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• Financial barriers reduce the use of essential as well as non-essential medicines, 

suggesting that the costs associated with prescription drugs negatively impacts 

health outcomes and overall health care costs. 

• American research focused on access to publicly funded health insurance, 

particularly SCHIP, reveals that social and cultural factors have a strong influence 

on the use of public programs. 

• Evidence also exists to suggest that governments may alleviate social and cultural 

barriers through targeted interventions. 

 

The Measurement of Culture 

• Canadian researchers commonly use ethnicity or immigration status as an 

independent variable of interest to evaluate differences in health care utilization and 

health status.  Language is less often employed in research studies. 

• Researchers obtain information on ethnicity and immigration status through 

national/regional surveys and some administrative datasets.  Ethnic data are also 

often obtained through study specific surveys. 

 

Further research is needed to address the following knowledge gaps: 

• What is the relative importance of individual, household and area-level factors on 

access to care, medicines and publicly funded health insurance programs? 

• To what extent do demographic, social and cultural factors act as barriers to access 

to medicines? 

• Do barriers to access to publicly funded insurance programs exist in Canada?  If so, 

what are they?  Do social and cultural factors similarly hinder access to publicly 

funded health insurance programs in Canada? 
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3 RESEARCH QUESTIONS 

 

3.1  Study purpose 

 

As governments within Canada are increasingly looking to reform their pharmacare policies, 

the experience of BC, with respect to the development and implementation of Fair PharmaCare, is 

of particular interest.  The overall purpose of this study is to determine whether equity in access to 

the Fair PharmaCare program was achieved in 2003.  By examining participation with Fair 

PharmaCare, this study highlights what factors may act as barriers to publicly funded health 

insurance programs in Canada.   

 

In this thesis, the concept of access is measured through registration for Fair PharmaCare in 

20036: registration is the first condition necessary to be eligible for prescription drug benefits 

under this program.  Considering various household and area-level characteristics, households’ 

likelihood of registration for Fair PharmaCare is assessed.  In particular, given the experience of 

various ethnic populations in the USA with registration, as well as the actions of the BC 

government, specific attention is given to culturally defined populations in BC.  This focus will 

inform policymakers, as it will elucidate which, if any, subpopulations faced difficulties with the 

registration process.  I define equity in access as an equal likelihood of registration for Fair 

PharmaCare.     

 

3.2  Specific research questions and hypotheses 

 

 The following questions are addressed in this thesis: 

1. Given the lack of cultural data within administrative health datasets and restrictions 

on data access in BC, how can researchers measure the effect of culture when BC 

administrative data are used? 

 
6 Registration in 2003 is identified using Fair PharmaCare registration files and is defined as any household that 
registered for Fair PharmaCare between May 1 2003 and December 31, 2003. 
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2. Controlling for households and area-level factors, which are conjectured to 

influence registration, do area-level cultural factors significantly affect the 

likelihood of registration for Fair PharmaCare? 

 

The first question addresses an issue of data limitations.  Administrative health data in BC 

lack information pertaining to individuals’ cultural characteristics (e.g. ethnicity, language, 

immigration status, etc.).  Thus, researchers who are interested in examining issues related to 

culture must often rely on survey data or the census.  This poses a considerable challenge for 

researchers who use administrative data to conduct population-wide analyses.  At the present time, 

BC researchers are not permitted to link individual-level survey or census data with provincial 

administrative data.  Therefore, this thesis addresses a key challenge for researchers: how can we 

define reasonable concepts of culture using data at a level that may be linked to administrative 

data?  In BC, one solution is to employ definitions of ethnicity, language and immigration that 

characterize a neighborhood of individuals, rather than individuals themselves.  In chapter four of 

this thesis, I use census data to develop ecological variables which can be used in conjunction with 

provincial administrative data that lacks robust cultural data.   

 

The second question examines whether equity in access to Fair PharmaCare was achieved in 

2003 by determining which, if any, household and area-level factors, particularly neighbourhood-

level cultural factors, affected registration for Fair PharmaCare.  This empirical analysis (chapter 

five) is conducted at the household-level because registration for Fair PharmaCare is required at 

the household-level.  The focus on neighbourhood-level cultural factors is based on evidence from 

the USA, which has shown that individual cultural characteristics influence registration for 

SCHIP.   

 

I hypothesize that equity in access to Fair PharmaCare was not achieved in 2003.  I 

conjecture that, consistent with previous literature, household and area-level factors will influence 

registration for the program.  Moreover, controlling for significant household and area-level 

factors, I believe that neighbourhood-level cultural factors will also impact the likelihood of 

registration.  Specifically, I predict that the following relationships will be observed: 
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• Household size will be negatively associated with registration: as household size 

increases, the likelihood of registration will decrease. 

• Family composition will impact the likelihood of registration.  Specifically, 

belonging to a single parent family or belonging to a family with at least one child 

will be positively associated with registration. 

• Household-private insurance status will be positively associated with registration.  

Interviews suggest that many private insurers required that their clients register for 

Fair PharmaCare. 

• Health status will be negatively associated with registration: as health status 

decreases, the likelihood of registration will increase. 

• Neighbourhood-level ethnicity will impact the likelihood of registration.  In 

particular, belonging to an ‘other’ ethnic minority neighbourhood will be negatively 

associated with registration.  It is also hypothesized that belonging to a North 

American, British Isles, other European, Chinese, or South Asian neighbourhood will 

not predict registration: these neighbourhoods are predicted to have similar 

registration rates to ‘average’, non-ethnically concentrated neighbourhoods in BC. 

• Neighbourhood-level English language proficiency will be positively associated with 

registration: as neighbourhoods’ English language proficiency increases, the 

likelihood of registration will increase. 

• Neighbourhood-level immigration status will be negatively associated with 

registration: as neighbourhoods’ concentration of recent immigrants increases, the 

likelihood of registration will decrease. 

 

3.3  Study contribution 

 

My thesis contributes to the literature through its content and methodologies.  To my 

knowledge, this is the first study to assess what factors affect registration for publicly funded 

pharmaceutical insurance in Canada.  In order to address this issue, my thesis employs emerging 

methodologies from social sciences disciplines which have yet to be explored by health services 

researchers in Canada.  Specifically, I describe culture as an area-level characteristic and explore 
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its conceptualization for use in health services research.  In addition, I combine household-level 

administrative data with area-level census data to examine how household and area-level 

characteristics impact health care seeking behaviours. 
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4 DEVELOPMENT OF AREA-LEVEL CULTURAL VARAIBLES 

 

4.1 Area-level cultural variables 

 

In this chapter, I aim to address the following question: how can researchers measure effects 

of culture in health services research studies when BC administrative health data are used?  In 

order to achieve this objective, I describe the development of ecological cultural variables for use 

in a specific research project, namely an analysis of what factors affect registration for Fair 

PharmaCare (discussed in Chapter 5).  I believe that the methods used here are applicable across 

health services research studies.  Therefore, the strategies employed and the variables created for 

this study serve as an example for future studies. 

 

To characterize an area’s cultural composition, here we propose to develop dichotomous 

variables based on the proportion of individuals within an area who report a given characteristic, 

for a series of characteristics.  For example, with respect to immigration status, we can determine 

the proportion of individuals within an area who identify as an immigrant.  By calculating this 

value for multiple areas covering all of BC, we can then plot the distribution of proportions along a 

curve, to then determine a threshold that identifies areas with a relatively high proportion of 

immigrants.  Subsequently, an area can be categorized as having a high proportion or an average 

(or low) proportion of immigrants.  As this process is repeated for additional characteristics, such 

as ethnic background and language, the combination of attributes assigned to each area will reveal 

the area’s cultural composition.  This approach overcomes the constraints of data while providing 

cultural context to an analysis.  The logistics behind the development and utility of area-level 

cultural profiles are described below. 

 

4.2 Methods 

 

4.21 Data source 

 

After considering all possible data sources, I decided that the Canadian census would be the 

best source of data to create area-level cultural variables.  Statistics Canada conducts a census of 
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Canadians every five years to provide a “statistical portrait” of Canada and its population [105].  

Census questionnaires are distributed to all Canadian households; 80% of households receive a 

short form which collects data on individuals’ age, sex, marital status and language, while 20% of 

households receive a long form which collects additional data on income, housing, ethnic 

background, education, and employment, etc.   

 

Within the long form of the 2001 Census, individuals were asked fifteen questions under the 

category “socio-cultural information” [106].  In particular, individuals were asked to provide 

information pertaining to their country of birth, citizenship, immigration status, English and/or 

French language capacity, knowledge and use of other languages, ethnic ancestry, and religion.  

Given the breadth of information obtained and the proportion of the population covered, I believe 

that, in comparison to other national surveys, the census is best suited for developing variables for 

a population-wide analysis. 

 

Census data are not made available at the individual level; rather data are provided to 

researchers at various levels of geography [107].  The smallest level of aggregated data for which 

all census profiles are made is the dissemination area (DA) level.  This level of geography was 

0chosen for the development of our area-based measures: BC is divided into 7,463 DAs.  Each DA 

is defined by population size, consisting of approximately 400-700 people.  The geographic area of 

DAs varies widely depending on whether they are located in a rural or urban area.   

 

4.22 Data permissions 

 

Permissions were obtained from the BC Ministry of Health on March 12, 2007 to create 

area-level cultural variables from census data, which could then be linked with administrative 

health data.  Specifically, permissions were granted to link DA level census data with individual-

level data from the BC Linked Health Database (BCLHD), Fair PharmaCare registration files and 

BC PharmaNet.  Within the agreement, details regarding the use of the DA level census data were 

provided.  In particular, the agreement states that DA level data would be used to create a series of 

dichotomous, socio-cultural variables that capture the socio-cultural characteristics of residents 

within each DA.  In order to appease the concerns of data stewards regarding privacy, the 
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agreement also stipulates that no fewer than ten DAs would contain a unique combination of 

values for the series of variables.  This stipulation was established by the data stewards of 

PharmaNet and the BC ministry of health to ensure that no DA could be identified through its 

socio-cultural characteristics; thereby ensuring no residents could be identified. 

Ethics approvals for this study were obtained from the University of British Columbia’s 

Research Ethics Board on August 30, 2007 (UBC BREB # H07-01701).  

 

4.23 Statistics Canada custom tabulation 

 

I obtained DA level census data through a Statistics Canada custom tabulation.  One of many 

data products offered by Statistics Canada, the custom tabulation allows researchers to obtain data 

that is not readily available to the public and is tailored to their specific needs.  To obtain the 

custom tabulation, I worked with a census consultant to define the parameters of the tabulation, 

including the content, level of geography, format and output medium. 

 

The content of a custom tabulation refers to the desired information that can be derived from 

responses to census questions.  Hence, the first step involved identifying which census and which 

questions would provide information that was of interest to this study (Figure 2).  The 2001 census 

was chosen as the appropriate census from which to obtain information, as the 2001 census 

provides the closest approximation of the cultural composition of DAs in 2003.  The area-level 

cultural variables developed here are desired for an analysis of Fair PharmaCare registration 

involving 2003 administrative data.  With respect to the content of the 2001 census, only a small 

subset of questions could be chosen to comply with the conditions of our data permissions.  Four 

constructs were chosen as most relevant for the purposes of characterizing an area’s cultural 

composition: immigrant composition, language capacity, ethnic concentration and ethnic diversity.  

Accordingly, the following census questions were identified to obtain relevant information (see 

Appendix A2 for responses) [106]: 

• Is this person now or has this person ever been a landed immigrant? 

• In what year did this person first become a landed immigrant? 

• What language does this person speak most often at home? 

• To which ethnic or cultural group(s) did this person’s ancestors belong? 



Report speaking each of the 
following at home: 
• English or French  
• Punjabi  
• Chinese 
• Another non-official 

language 

Identify as:
• An immigrant 
• A recent 

immigrant 
• A longer term 

immigrant 

Report each of the following 
ancestries: 
• North American 
• British Isles 
• Other European 
• Chinese 
• Other Asian 
• Other Ethnic minority

Herfindahl 
Index 

calculation 

Immigration Status 
– Recent 

immigrants

Ethnic 
Concentration – 

all of above

Language Capacity 
– English/French 

Ethnic Diversity 
– Herfindahl 

Index 

A subset of dichotomous variables were chosen based on literature and considering data permissions

Data request submitted to Statistics Canada for custom tabulation 

Custom tabulation:

DA-level counts of the number of individuals reporting given characteristics 

Candidate questions identified on the census to obtain relevant cultural information 

Potential variables to represent the cultural characteristics of each DA considered 

C a l c u l a t i o n s -  P r o p o r t i o n  o f  i n d i v i d u a l s w i t h i n  e a c h  D A  w h o :

Immigration 
Status 

Ethnic 
Concentration 

Language 
Capacity 

Ethnic 
Diversity 

A dichotomous var iable was created to represent each proport ion calculated

Figure 2: Flow chart - process for creating cultural variables
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The second step involved identifying the desired information that would populate the custom 

tabulation.  Counts of the population by selected cultural characteristics by DA were requested to 

allow for proportion calculations (see Appendix A3).  First and foremost, counts of the total 

population per DA were requested.  With respect to immigration, population counts by DA were 

obtained for the total number of immigrants, the number of immigrants that had arrived between 

1996 and 2001, and the number of immigrants that had arrived prior to 1991.  Language 

information requested included counts of the population by DA who reported speaking English, 

French, Punjabi, Chinese, and/or another non-official language most often at home.  Finally, 

counts of the population who reported any of the following ethnic ancestries were acquired by DA: 

Aboriginal ethnic origins; African ethnic origins; Arab ethnic origins; British Isles ethnic origins; 

Caribbean, Latin, Central and South American ethnic origins; North American ethnic origins; 

Chinese ethnic origins; East and Southeast Asian ethnic origins; French ethnic origins; Other 

European ethnic origins; South Asian ethnic origins; West Asian ethnic origins; and Oceania 

ethnic origins.   

 

The custom tabulation was provided in the Beyond 20/207 format; however data were 

immediately exported into an excel spreadsheet, and later into SAS software.  Within excel, the 

format of the table was as follows: each row contained information for one DA and each column 

contained information regarding one cultural characteristic (Table 1).  Thus, each cell within the 

table contained the count of individuals reporting each characteristic by DA.  In total, the custom 

tabulation contained information for 6571 DAs in BC.  Each DA was labelled with an annoymized 

eight digit code.  Information was suppressed by Statistics Canada for 12% of DAs (n=892) due to 

small sample sizes for particular response categories.   

 

Table 1: Example of custom tabulation format 

DA Total 

Population 

Total North 

American 

Total British 

Isles 

Total Chinese Etc. 

12345678 500 300 150 10 ... 

12345670 690 235 400 0 ... 

                                                            
7 Beyond 20/20 is the name of the preferred statistical software of Statistic Canada. 
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4.24 Defining constructs with census data  

 

As mentioned, the four constructs considered most relevant for the purposes of 

characterizing an area’s cultural composition included: immigrant composition, language capacity, 

ethnic concentration and ethnic diversity.  In order to operationalize each construct, I considered 

the variety of measures that could be created using the data within the custom tabulation.  

Subsequently, I created an array of conceptually relevant measures that could potentially be used 

to define and quantify each construct.   

 

Here I describe the array of conceptually relevant measures considered prior to their 

conversion into dichotomous variables.  Recall that our data permissions state that no fewer than 

ten DAs can be characterized by a unique set of characteristics and that characteristics must be 

described using dichotomous variables.  Thus, it is necessary to recognize that 1) only a subset of 

the measures considered could be included in current analyses of Fair PharmaCare and 2) I could 

not know which measures would be chosen because measures had yet to be converted into 

dichotomous variables.  To ensure that the variables considered measure separate constructs, prior 

to dichotomizing variables, I examined whether any variables were correlated.  To do this, I used 

the spearman correlation coefficient.  Following my assessment of the correlation of variables, in 

section 4.25, I describe how measures were converted into dichotomous variables.  Finally, in 

section 4.26, I identify which measures were chosen to represent each of the four constructs. 

 

4.24.1 Immigrant composition  

  

The immigrant composition of an area can be defined and measured using three distinct 

approaches.  First, for each DA, I calculated the total proportion of the population who identified 

as an immigrant.  In addition, given that the literature has shown that length of stay within a host 

country modifies immigrant health status profiles as well as reported challenges with access to 

care, I considered length of stay for potential measures [39, 100, 101, 104].  Specifically, for each 

DA, I determined the proportion of the population who identified as a recent immigrant as well as 

the proportion of the population who identified as an established immigrant.  Recent immigrants 

were defined as immigrants who had arrived within the last 5 years (e.g. 1996-2001), while 
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established immigrants were defined as immigrants who had resided in Canada for at least 10 

years (e.g. arrived prior to 1991). 

 

4.24.2 Language capacity 

 

The language capacity of individuals within a DA may be defined differently depending on 

the language(s) of interest.  Five potential variables were created to represent the language 

capacity of residents within each DA: proportion who reported speaking English and/or French at 

home; proportion who reported speaking Punjabi at home; proportion who reported speaking 

Chinese at home; proportion who reported speaking another non-official language (i.e. not Punjabi 

or Chinese) at home; and proportion who reported speaking any non-official language at home.  I 

created separate measures to differentiate between non-official language(s) spoken at home 

because the Chinese and Punjabi ethnic groups were targeted by the BC government for 

registration for Fair PharmaCare.  Specifically, translation services were provided at the point of 

registration for both Chinese and Punjabi groups.   

 

4.24.3 Ethnic concentration  

 

The construct “ethnic concentration” defines the ethnic composition of a DA.  Specifically, it 

is used to determine whether the residents of a DA identify predominantly with a particular ethnic 

group.  Therefore, several measures are needed to differentiate between the various ethnic groups 

with which residents may identify.  To measure ethnic concentration, I calculated the proportion of 

residents identifying with each of six ethnic categories (Table 2).   

 

The selection of the six ethnic categories employed occurred in three stages (Table 2).  The 

first stage involved identifying the standard ethnic categories employed by Statistics Canada.  

Unlike the American census, which asks individuals to classify themselves into one of six racial 

categories (American Indian or Alaska Native; Asian; Black or African American; Native 

Hawaiian or Other Pacific Islander; White; and Other Race) and one of two ethnicities (Hispanic 

or Latino and Not Hispanic or Latino) [108], the Canadian census does not ask individuals to 

identify with a racial or ethnic category.  Instead, the Canadian census asks individuals to identify 



40 

 

their ethnic ancestry from a long, open-ended list of potential ethnic backgrounds [106].  

Consequently, in the 2001 census, respondents identified with approximately 206 ethnic groups 

[109].  Moreover, since 1981, Canadians have been allowed to report more than one ethnic origin.  

The frequency with which this occurs has increased every year since.  Therefore, to improve the 

comparability of studies which use census data, Statistics Canada has identified 25 ethnic 

categories and subgroups in which ethnic groups can be categorized.  

 

Using Statistics Canada’s ethnic categories as our baseline, the second stage involved further 

aggregating ethnic groups into thirteen ethnic categories for the custom tabulation.  These 

categories were chosen because they represent geographically and culturally distinct groups.  

Despite preferences to use all thirteen ethnic categories, it was necessary to further aggregate 

ethnic groups to comply with our data permissions: DAs could not be identifiable through unique 

combinations of variables.  Consequently, the third stage involved developing numerous 

combinations of ethnic categories to determine the minimum level of aggregation possible while 

complying with data permissions.   

 

The final six ethnic categories chosen represent a compromise between identifying the ethnic 

diversity of the population and representing the major ethnic groups within BC.  For example, the 

Chinese ethnic group was selected as its own ethnic category because Chinese was the second 

most frequently reported single ethnic category in BC in the 2001 Census (approximately 18%, 

second to Canadian) [110].  In contrast, the Arab, African, Aboriginal, Oceania, Latin, Central, 

and South American ethnic categories were the least cited single ethnic groups (less than 5% 

combined).  Thus, together they represent the minority ethnic groups in BC. 
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Table 2: Aggregating ethnic categories 

Statistics Canada Ethnic 
Categories and Subcategories 

Custom Tabulation 
Categories 

Final Aggregated 
Categories 

North American origins North American origins North American origins 
British Isles origins British Isles origins British Isles origins 
French origins French origins 
European origins 

Western European origins 
Northern European origins 

Scandinavian origins 
Eastern European origins 

Baltic origins 
Czech and Slovak origins 

Southern European origins 
Balkan origins 

Other European origins 

Other European origins Other European origins 

West Asian origins West Asian origins 
South Asian origins South Asian origins 
East and Southeast Asian origins East and Southeast Asian 

origins 

Other Asian origins 

Indo-Chinese origins Chinese Chinese origins 
Oceania origins 

Pacific Islands origins Oceania origins 

Aboriginal origins Aboriginal origins 
Caribbean origins 
Latin, Central and South American 
origins 

Caribbean, Latin, Central and 
South American origins 

African origins African origins 
Arab origins 

Maghrebi origins 
Arab origins 

Other ethnic minority  
origins 

 

 

4.24.4 Ethnic diversity 

 

Finally, the construct “ethnic diversity” represents the heterogeneity of ethnic groups within 

a DA.   The measure that I chose to quantify ethnic diversity is the Herfindahl index (H-index).  

This measure is derived from the economics literature, which has examined the relationship 

between ethnic diversity and economic performance as well as relationship(s) between cultural 

diversity (e.g. linguistic diversity, ethnic diversity, religious diversity, etc.) and behaviours [111-

114].  To calculate the H-index, I first determined the proportion of residents in each DA who 



reported each of the 13 ethnic backgrounds listed in the custom tabulation (Figure 3) [115].  I then 

calculated the square of each proportion.  The H-index value for each DA is equal to the sum of 

the squared proportions for all ethnic categories.  This value is interpreted as the probability that 

two randomly selected people from the same DA will belong to the same ethnic group.  Therefore, 

as the H-index approaches a value of one, a DA is considered to be ethnically homogeneous. 

 

 
H = ∑g

i=1(ni / N)2

Where,  

ni = number of people in each ethnic group 

N = total number of people across all groups 

Maximum value = 1 

Figure 3: Herfindahl index calculation

 

 

 

 

 

 

4.25 Creation of dichotomous cultural variables 

 

Following the calculation of proportions and the H-index, as mentioned earlier, I determined 

whether any variables were correlated using the Spearman correlation coefficient.  No variables 

were found to be strongly correlated; the strongest correlation observed was between the measures 

of the proportion of residents identifying as Chinese and the proportion of residents identifying 

with another Asian ethnicity (ρ = 0.7).  As a result, I decided to convert all measures into 

dichotomous variables. 

 

Using excel, I sorted the distribution of values for each variable from lowest to highest and 

plotted them along a continuum.  In order to create dichotomous variables from the continuous 

variables, a threshold was needed for each variable to divide values into one of two categories.  

Four methods were considered to assign variable thresholds [116]: 

1. Deciles – Under this method, an equal number of DAs would be placed into ten groups.  

Depending on the variable of interest, the 90th percentile or the 10th percentile, that is 

the decile containing DAs with either the highest or lowest proportions of a particular 

characteristic, respectively, would be chosen as the threshold. 
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2. Standard deviation method – This method involves determining the mean proportion 

(or H-index value) for each variable as well as the standard deviation of the 

distribution.  The threshold to create the dichotomous variable would be one or more 

standard deviations above or below the mean. 

3. Natural breaks – This method requires researchers to visually inspect each graph to 

identify the natural break in the curve.  In turn, this break would define the threshold 

for the corresponding variable. 

4. Jenks’ optimization method – Under this method, the assignment of the threshold is 

based on the Fisher algorithm, which is computed using statistical software.  This 

computation involves a series of mathematical iterations to maximize variation between 

categories and minimize variation within categories. 

 

Based on the continuous nature of the curves, I decided that the natural breaks method was 

inappropriate; natural breaks were not clearly discernable.  I also decided that the standard 

deviation method was unsuitable, as preliminary calculations generated variable thresholds that 

were not interpretable from a policy perspective.  As a result, I used the deciles and Jenks’ 

optimization methods to create two sets of dichotomous variables for comparison. 

 

Ultimately, I decided that the Jenks’ optimization method was the best method to assign 

thresholds to define dichotomous variables.  For each variable, the distribution of proportions (or 

H-index values in the case of the ethnic diversity variable) was imported into the Environmental 

Systems Research Institute (ESRI) ArcMap 9.2 software.  This software computes the algorithm 

employed by the Jenks’ optimization method; it is typically used by geographers, who use the 

Jenks’ methodology to determine categories within variables.  To obtain Jenks’ defined thresholds, 

we8 first requested that the software divide each distribution into two categories, thereby creating 

dichotomous variables.  This resulted in thresholds that were equal to or close to the mean value of 

each variable.  Therefore, to obtain thresholds that would define categories representing extremes 

(e.g. categories that clustered DAs with the highest or lowest proportions for a given 

characteristic), we requested that the software divide each distribution into five categories.  

 
8 I received assistance from Dawn Mooney, geographer at the Centre for Health Services and Policy Research, to use the 
ESRI ArcMap software. 
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Subsequently, depending on the variable of interest, the threshold separating the first and second 

category or the threshold separating the fourth and fifth category was chosen.  The remaining 

categories were then re-aggregated to create a dichotomous variable.   

Once the threshold for each variable was defined, the continuous variables were redefined as 

dichotomous variables.  Subsequently, DAs were correspondingly assigned one of two values for 

each variable.  The combination of values for all variables represents the cultural profile of each 

DA. 

 

4.26 Cultural variables selection 

 

To ensure that no fewer than ten DAs had a unique cultural profile, only a subset of the 

variables developed could be selected for the purposes of linking cultural variables to 

administrative data.  I selected the final subset of variables considering: 

1. The primary research question of interest: what area-level cultural factors influence 

registration for Fair PharmaCare? 

2. The potential policy relevance of study findings related to each variable: would 

discovering a negative impact on registration lend itself to an intervention? 

3. Hypotheses based on previous literature: what variables are anticipated to have an 

impact on registration? 

I omitted variables that were conceptually relevant but tended to distinguish DAs.   

 

4.3 Results 

 

4.31 Final list of area-level cultural variables 

 

In total, I chose nine variables to represent the cultural profile of each DA (Table 3).  Of 

these, seven variables describe the ethnic makeup of each DA.  Specifically, six variables are used 

to differentiate whether residents within each DA identify predominantly with a particular ethnic 

group and one variable describes the ethnic diversity of each DA.  Once linked to individual-level 

administrative data, the six ethnic background variables will be used to compare the likelihood of 

registration for individuals residing in areas with a relatively high proportion of residents reporting 



a given ethnic background to those residing in non-ethnically concentrated areas.  Similarly, the 

ethnic diversity variable will be used to compare the likelihood of registration for individuals 

residing in areas with a relatively homogeneous ethnic composition to those residing in more 

ethnically heterogeneous areas. 

 

Table 3: Final selection of area-level cultural variables 

 

Variable Jenks’  Defined 
Threshold 

Interpretation 

Ethnic background  

North American origins > 0.45 

British Isles origins > 0.63 

Other European origins > 0.66 

Chinese origins > 0.54 

Other Asian origins > 0.57 

Other ethnic minority 
origins 

> 0.94 

For each ethnic background, the 
threshold identifies the minimum 
proportion of residents reporting a given 
ethnic background necessary for a DA to 
be characterized as predominantly (ethnic 
background).  

Ethnic diversity > 0.43 The threshold defines the minimum H-
index value necessary for communities to 
be considered relatively homogeneous in 
ethnic composition. 

English language capacity < 0.49 The threshold indicates the maximum 
proportion of residents reporting English 
as a language spoken at home for a DA to 
be distinguished as having a relatively 
low English language capacity.. 

Concentration of recent 
immigrants 

> 0.31 The threshold defines the minimum 
proportion of residents identifying as a 
recent immigrant necessary for 
communities to be characterized as 
having a relatively high concentration of 
recent immigrants. 
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One language variable was chosen to measure the English and French language capacity of 

residents within each DA.  The English and French language capacity variable is defined by the 

proportion of individuals within a DA who report speaking English and/or French at home.  This 

operational definition was chosen because, despite the wording of the census question, “what 

language does this person speak most often at home,” respondents were allowed to provide more 

than one response.  Therefore, I conjecture that individuals who are fluent in English and/or 

French reported speaking English and/or French at home, in addition to any other language that 

they may speak at home.  When linked with administrative data, the language capacity variable 

will compare individuals who reside in areas with residents who report relatively lower English 

and/or French language capacity to individuals who reside in areas with residents who report 

relatively higher English and/or French language capacity.  In light of the fact that only 0.2% of 

British Columbians reported speaking French at home in the 2001 census, the English and French 

language capacity variable will be referred to as the English language capacity variable [110].   

 

The final variable chosen measures the concentration of recent immigrants within each DA.  

This variable will be used to compare the likelihood of registration for Fair PharmaCare amongst 

individuals who reside in areas with a relatively high concentration of recent immigrants to those 

who reside in areas with relatively fewer recent immigrants.  This variable was chosen because 

recent immigrants have been shown to experience greater difficulties accessing some health care 

services than more established immigrants [39, 100, 101, 104]. 

 

4.32 DA cultural profiles 

  

In order to comply with data permissions, no fewer than ten DAs could be characterized by a 

unique cultural profile.  Despite creating aggregated, dichotomous variables, 20 DAs had unique 

cultural profiles; therefore their cultural information was suppressed.  Hence, in total, cultural 

profiles were created for 6551 DAs, which could then be linked to administrative health data. 

 

The following table summarizes the distribution of cultural profiles across DAs in BC (Table 

4).  The most common cultural profile amongst DAs was an ethnically homogeneous DA, with no 

reference to a particular ethnic group.  The three most frequent cultural profiles, defined by an 
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ethnic concentration, were the British Isles, other European and North American ethnic categories.  

In addition, many DAs had cultural profiles that were characterized by combinations of these 

categories.  Fewer communities were defined solely by an ethnic minority category (e.g. Chinese, 

other Asian and other ethnic minority).  More often, communities defined by an ethnic minority 

category were also characterized by lower English language capacity, a concentration of recent 

immigrants and/or as ethnically homogeneous.  Communities that were not characterized by any of 

the cultural characteristics represent the ‘average’ BC DA.  These are communities that were 

neither ethnically concentrated nor ethnically homogeneous and whose residents did not report low 

English language proficiency or identify largely as recent immigrants (n=2548). 
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Table 4: Distribution of DA cultural profiles 

DA Characteristics Number of Communities  

Single Ethnic Concentration  

North American 258 

British Isles 893 

Other European 510 

Chinese 52 

Other Asian 23 

Other Ethnic Minority 159 

Multiple Ethnic Concentrations  

North American & British Isles 55 

North American & Other European 19 

North American, British Isles & Other European 11 

British Isles & Other European 108 

Ethnic Composition  

Homogeneous 1,510 

Multiple Cultural Characteristics  

Other Asian & homogeneous 34 

Other Asian & low English/French language capacity 45 

Chinese & homogeneous 21 

Chinese & low English/French language capacity 114 

High concentration of recent immigrants & homogeneous 34 

Low English/French language capacity & homogeneous 75 

Low English/French language capacity, high concentration of 
recent immigrants & homogeneous 19 

Other Asian, low English/French language capacity & 
homogeneous 18 

Chinese, low English/French language capacity & homogenous 34 

Chinese, low English/French language capacity & high 
concentration of recent immigrants 11 

Non-identifiable through Cultural Characteristics 2548 

Total Number of Communities 6551 
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4.4 Discussion 

 

In this chapter, I aimed to address a methodological question: how can researchers measure 

effects of culture in health services research studies when BC administrative health data are used?  

The solution that I have proposed is to create ecological variables, which can then be linked with 

administrative health data.  To demonstrate the process of developing ecological variables to 

measure aspects of culture, I described methods used to create a series of dichotomous variables 

that in turn represent the cultural profiles of DAs.  These variables will be used in an analysis of 

what factors affect registration for Fair PharmaCare. 

 

Given that the importance of area-level factors on access to care has been shown by previous 

research, here I discuss methodological issues related to the creation and interpretation of 

ecological cultural variables.  Firstly, I consider the limitations of the methods employed to create 

the host of cultural variables for the analysis of Fair PharmaCare registration.  Though specific to 

this study, the limitations of the methods employed highlight issues that researchers must consider 

when developing ecological variables.  Secondly, I consider issues related to the interpretation of 

ecological variables in general. 

 

4.41 Limitations 

 

The development of ecological cultural variables for use in an analysis of Fair PharmaCare 

registration was constrained by strict data permissions.  In order to obtain permissions from the 

BC Ministry of Health to link area-level cultural variables with individual-level administrative 

health data, we proposed to create dichotomous variables to capture area-level aspects of culture.  

The use of dichotomous variables made characteristics less distinguishable; thus was preferred for 

the purposes of protecting privacy.  However, despite agreeing to use dichotomous variables, the 

data stewards from PharmaNet and the BC Ministry of Health remained concerned about the 

privacy of residents within DAs.  Therefore, to further protect the privacy of residents within DAs, 

we also had to agree that no fewer than ten DAs would have a unique cultural profile to ensure that 

analysts would be blind to the identification of DAs.  The consequence of this stipulation was that 

only of subset of potentially relevant variables could be employed. 
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I believe that the largest compromise made was the decision to include only one language 

variable within the host of variables used to describe the cultural profiles of DAs.  The language 

variable chosen captured the English language capacity of residents within each DA.  DAs were 

categorized as having low English language capacity versus average or high English language 

capacity.  I would have preferred to characterize DAs using three language variables: the 

proportion of residents who reported speaking Chinese at home, the proportion of residents who 

reported speaking Punjabi at home and the proportion of residents who reported speaking another 

non-official language at home.  Keeping in mind that the cultural profiles described in this chapter 

will be used in an analysis of Fair PharmaCare registration, the three abovementioned language 

variables are more conceptually relevant for the forthcoming study.  The use of the non-official 

language variables would help to decipher the impact of government initiatives to promote and 

facilitate registration amongst Chinese and Punjabi communities.  These variables were ultimately 

omitted however, as their inclusion made many DAs identifiable.  Of relevance for future studies 

is the need for researchers to carefully consider the context with which their study is situated.   

 

Another compromise made was the aggregation of ethnic categories.  Again, due to the 

limitations of our data permissions, the ethnic information obtained through the custom tabulation 

had to be further aggregated, resulting in a loss of information.  Though disappointing, the six 

ethnic categories employed are consistent with (if not more specific than) ethnic categories 

employed in previous Canadian health services research studies.  To address the limitations of 

data, I believe that researchers must recognize that heterogeneity exists within ethnic categories, 

disclose the inherent assumptions made and report definitions for ethnic categories employed.   

 

4.42 Assigning thresholds for dichotomous variables 

 

Turning now to the methods employed to create dichotomous variables, it is necessary to 

consider the decision to use the Jenks optimization method to define variable thresholds.  As 

discussed, I made the decision to define dichotomous variables using the Jenks optimization 

method instead of the deciles approach.  Arguably, either method could have been employed to 

define variable thresholds.  However, after employing both methods and comparing potential 

thresholds, I believe that the Jenks methodology yielded fewer limitations. 
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 The Jenks methodology is data driven: Jenks uses a statistical algorithm to maximize the 

variability between groups and minimize variability within groups.  In other words, Jenks is a 

statistical method to identify natural breaks in a distribution.  By using this method, we can say 

that we are comparing DAs at the extremes of a distribution to all other DAs within the 

distribution.  In contrast, the deciles methodology is straightforward and easily understood.  This 

method compares the top or bottom 10% of a distribution with the remaining 90% of the 

distribution.  Thus, both methods are relative measures that can be considered ‘arbitrary’ 

depending on your perspective.  In both cases, the resulting variable compares DAs that have 

relatively higher concentrations of given characteristics to those with relatively lower 

concentrations.  

 

Despite the attractiveness of the deciles approach, which would yield variables that were 

both easily interpreted and reproduced, I decided to use the Jenks approach.  The deciding factors 

were the uniqueness of resulting cultural profiles and the potential policy relevance of assigned 

thresholds.  A greater loss of information would have resulted using the deciles approach, as this 

method produced a greater number of DAs with unique cultural profiles (68 versus 20).  In 

addition, a couple of the thresholds identified by the deciles method, namely those for the “other 

ethnic minority” ethnic group (threshold = 0.18) and the “recent immigrant” group (0.14), did not 

meet my preconceived notion of what would constitute a ‘highly concentrated’ DA.  In contrast, 

the lowest threshold identified by the Jenks method is a proportion of 0.31 for the recent 

immigrant variable.   With respect ethnic concentrations, all categories are defined by a proportion 

greater than or equal to 0.45.  As a result, I believe that the Jenks method produces dichotomous 

variables that better differentiate between highly concentrated areas and less concentrated areas.  

Thus, any findings related to variables defined by Jenks lend themselves better to policy 

implications.  

 

4.43 The interpretation of ecological variables 

 

Previous studies that have examined the impact of area-level variables on access to care 

interpret the effect of area-level factors as the effect of community or neighbourhood 

characteristics on a particular outcome [23, 36-39].  The designation of any area-level factor, 
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regardless of the actual geography of an area, as a community or neighbourhood has raised 

concerns within the research community [35, 45, 117, 118].  Many researchers are beginning to 

question the comparability of studies and the meaning of the terms community and 

neighbourhood.  Are neighbourhoods and communities the same?  How do you define the 

boundaries of a community or a neighbourhood? 

 

Area boundaries that are used to define a neighbourhood or community in health research 

are often assigned based on the source of data available to create area-level variables (e.g. census 

definitions) [35, 45, 117, 118].  As such, little theoretical thought is put into the social mechanisms 

that define communities and potentially influence their effect(s) on health outcomes or behaviours.  

In addition, given that neighbourhoods and communities are often socially defined, little 

consideration is given to the fact that neighbourhood or community boundaries are likely to differ 

by individual [119].   

   

As a consequence of these concerns, I have refrained from labelling the ecological variables 

described in this chapter as community-level or neighbourhood-level factors.  For the purposes of 

creating area-level variables, I maintain that assigning socially constructed descriptors is 

unnecessary.  However, I do believe that when area-level variables are used in an analysis, they 

should be described using terminology with inherent social meanings.  Without such designations, 

the interpretation of the effect(s) of area-level factors becomes meaningless. 

 

The limitations of area-level factors should not preclude their use in empirical analyses.  I 

argue that researchers are unlikely to come to a consensus on what constitutes a community or a 

neighbourhood.  The concern that researchers have regarding their current use, namely that they 

are socially constructed, is the same reason that a consensus is not likely to be reached.  Therefore, 

instead of refraining from using area-level factors in analyses until theoretical approaches are 

better defined, I suggest that (in the meantime) researchers should declare their assumptions and 

discuss the limitations of their approach. 

 

In this chapter, I have defined area-level variables using the census dissemination area as my 

level of geography.  As mentioned, a DA consists of 400 to 700 individuals.  In some instances, a 
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DA may represent an entire rural community, while in other cases, a DA may represent an urban 

city block.  In my mind, neighbourhoods and communities are distinguishable concepts.  I 

consider a community to be an area that is defined by social ties and a geographic location.  The 

physical size of a community may differ, depending on the number of individuals that form the 

community’s social network and the strength of their social ties.  In contrast, I consider the 

immediate surroundings of an individuals’ residence to be the neighbourhood to which that 

individual belongs.  Consequently, for the purposes of interpreting the area-level cultural variables 

described in this chapter, I characterize a DA as a neighbourhood.   

 

Using a DA to define a neighbourhood is not without limitations.  It is possible that 

individuals who reside immediately next to one another may not be considered to be within the 

same neighbourhood due to the boundaries of DA geographies.  However, this is unavoidable 

without creating person-specific neighbourhoods and allowing individuals to be associated with 

more than one neighbourhood.  Clearly this is logistically unrealistic.   Thus, I consider the DA 

level of geography to be an appropriate proxy of a neighbourhood.  Specifically, the DA was 

chosen in an attempt to capture the characteristics of individuals who reside in close proximity to 

one another.   



5 EMPIRICAL ANALYSIS 

 

5.1 Conceptual framework 

 

In this chapter, I aim to address the following question: controlling for household and area-

level factors that are conjectured to influence registration, do neighbourhood-level cultural factors 

significantly affect the likelihood of registration for Fair PharmaCare?  My conceptual framework 

for this analysis is based on the behavioural model of utilization proposed by Philips et al (1998) 

(Figure 4) [19].  This model is an adapted version of the “Behavioural Model of Utilization” 

developed by Andersen et al [17, 120].  As such, it draws upon the original model and identifies 

three dimensions of population characteristics that act as predictors of health behaviour; namely: 

predisposing characteristics, enabling resources and need.  Where the model differs, thereby 

making it more suitable for this study is the focus on and inclusion of “contextual” variables and 

the expansion beyond health services utilization as the outcome of interest.   

 

 

Figure 4: Behavioural model of health services utilization proposed by Philips et al (1998) 

[19] 
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Contextual variables measure the context in which utilization occurs and include 

environmental and provider related factors [19].  Environmental variables include health care 

delivery system characteristics, the external environment (e.g. the economic climate) and 

community-level enabling variables.  Provider related factors refer to provider characteristics (e.g. 

physician gender, physician prescribing practices, etc) as well as patient factors that are influenced 

by providers (e.g. use of preventative screening). 

 

Of particular interest for the purposes of this study are community-level enabling resources.  

In the framework proposed by Phillips et al, community-level enabling resources refer to 

“attributes of the community where individuals live that enables individuals to obtain services” 

[19].  Such resources include human and structural resources, such as the availability of physicians 

or hospitals in a community.  As well, social capital refers to the more intangible resources that 

also act as community-level enabling resources.  In my thesis, I am choosing to refer to 

community-level enabling resources as neighbourhood-level enabling resources.  As I discussed in 

chapter 4, I believe that a DA represents a neighbourhood, not a community.  I hypothesize that 

the collective cultural characteristics of a DA contributes to a neighbourhood’s social capital and 

thus are neighbourhood-level enabling resources.  

 

 In addition to the inclusion of contextual variables, the model proposed by Phillips et al 

expands beyond health services utilization as the outcome of interest [19].  Instead, health 

behaviours are identified as the ultimate outcome of interest, with health services utilization and 

personal health choices included as subsets of health behaviours.  I contend that this focus more 

appropriately represents the outcome of interest for this study, namely registration for Fair 

PharmaCare.  Typically, health services utilization refers to the use of services that are offered by 

a health care provider (e.g. physician, nurse, etc).  Health behaviours, on the other hand, more 

broadly refer to actions that impact health. 

 

 Although the conceptual framework proposed by Phillips et al is a useful model, I propose 

several modifications to reflect the specific research question addressed (Figure 5).  The most 

prominent alteration is the focus on household characteristics.  Registration for Fair PharmaCare 

does not occur at an individual-level; rather families or household members are required to register 



together.  Consequently, I conjecture that the collective characteristics, resources and needs of 

household members influence registration for the program.  Although I recognize that health care 

delivery system characteristics, the external environment and provider related factors likely 

influence registration, data limitations prevent the examination of such factors.  Therefore, I 

propose a simplified conceptual model which examines how household-level predisposing 

characteristics, enabling resources and need, in conjunction with neighbourhood-level enabling 

resources, influences registration for Fair PharmaCare. 

   

 

Figure 5: Conceptual model adapted from Phillips et al (1998) 

 

5.2 Methods 

 

5.21 Data  

 

I used administrative data and survey data for this analysis.  Specifically, I obtained 

anonymized data lacking all potentially identifying information from: the British Columbia Linked 

Health Database (BCLHD) (2003), BC PharmaNet (2003), Fair PharmaCare registration records 

(2003), and the Canadian Census (2001).  The BCLHD contains all fee-for-service billings for 

physician and hospital services obtained through the Medical Services Plan (MSP): the public 
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health insurance program in BC.  BC PharmaNet records information regarding every prescription 

filled outside of acute care hospitals in the province.  And Fair PharmaCare registration records 

contain household-level information for all households registered for the program.  CHSPR 

researchers are using the BCLHD, BC PharmaNet, and Fair PharmaCare registration records to 

investigate the impact of Fair PharmaCare on drug costs, access to necessary medicines and 

financial equity. 

 

On the basis of my conceptual framework, I collaborated with a CHSPR programmer9 to 

create my dataset and develop household-level explanatory variables (e.g. predisposing and need 

variables).  The outcome of interest, registration, was defined as a yes/no binary variable and was 

derived from Fair PharmaCare registration records.  Households were identified using MSP family 

IDs within the BCLHD.  In order to obtain coverage for publicly funded health services in BC, 

residents must enroll with MSP and pay monthly MSP premiums.  MSP premiums and coverage 

are based on family size and income; thus families have a financial incentive to enroll for MSP as 

a single economic unit.  Hence, MSP identification within the BCLHD is family-based: family 

members, enrolled as a single economic unit, are assigned the same MSP family ID.       

 

To account for predisposing characteristics, we aggregated individual-level data using MSP 

family IDs to obtain measures household size and household composition (Table 5).  Household 

composition variables identify families that had at least one female adult, had at least one child or 

were headed by a single parent.  The measure of household size was operationalized as a 

categorical variable, consistent with categorizations employed by Statistics Canada.   

 

Again, using the MSP family ID as our household definition, we created household health 

status measures by aggregating individual-level health status indicators (Table 5).  These included 

prescription drug use from the previous year (2002), a count of total aggregated diagnostic groups 

(ADGs) and an indicator for a household with at least one family member with high co-

morbidities.  Previous prescription drug use is defined as the aggregate total costs of prescriptions 

filled by individuals in each household.  I consider previous prescription drug use to be a health 

 
9 Lixiang Yan 
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status measure because I believe that use of prescription medicines is directly related to disease 

burden.  ADGs are a component of the John Hopkins’ Adjusted Clinical Group (ACG) Case-Mix 

System, developed to assist health care providers and health care planners (e.g. public agencies) to 

describe or predict the populations’ past or future health care utilization and costs [121].  The 

ACG Case-Mix System is composed of a nested series of diagnostic indicators, beginning with 

International Classification of Diseases (ICD) codes.  ICD diagnostic codes are used by clinicians 

to describe patients’ health conditions and treatment needs (for billing purposes).  Within the ACG 

Case-Mix System, these codes are aggregated with respect to the severity of the condition they 

represent, to create 32 ADGs.  Using ICD-9 and ICD-10 codes, CHSPR researchers have 

determined the corresponding ADGs which describe the health care burden for every individual in 

BC.  By aggregating individual-level ADGs to a household count of ADGs, we were able to 

account for the health care needs of each household.  In addition, an indicator was created to 

identify families with at least one family member with a high number of co-morbidities (e.g. four 

or more conditions) [122].  This provided further insight into the disease burden experienced by 

each household. 

 

Three of the potentially important variables addressing enabling resources, which I included 

in this analysis, were previously created by CHSPR researchers: 1) a measure of private insurance 

status; 2) area-level income; and 3) indicators for Local Health Areas (LHA) (Table 5).  In BC, to 

obtain physician and hospital services through MSP, residents must pay a monthly MSP premium.  

Premiums may be paid out-of-pocket by individuals, through an employment sponsored health 

benefit package, or by another third party, for example government sponsored health benefit 

programs for members of the military.  Information regarding the source of MSP premium 

payments is recorded within the BCLHD.  We assumed that individuals whose MSP premiums are 

paid by an employment sponsored health benefit package also receive prescription drug benefits.  

Therefore, households were assumed to have private pharmaceutical insurance when at least one 

household member was identified as a recipient of employment sponsored MSP premiums. 
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Area-level income was assigned to households to provide a measure of neighbourhood 

socioeconomic status.  In order to create this measure, CHSPR researchers10 used tax filer data 

from 2002 to determine the average disposable income per person by postal code [123].  Next, 

postal codes were ranked by average income and then divided into 1000 income bands; the 

corresponding income band was then assigned to households by postal code.   

 

Finally, 89 dummy variables were created by CHSPR researchers to represent each LHA, 

defined by BCStats [124].  Mapping postal codes to LHAs, households were assigned to their 

corresponding LHA dummy variable.  These indicators were used to control for the availability of 

health care resources within the area in which households are located.  The creation of the 

remaining area-level enabling resource variables, namely the DA cultural characteristics, was 

described in Chapter 4. 

 

 
10 Kimberlyn McGrail 
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Table 5: Operational definitions of explanatory variables included in analysis 

Explanatory Variables Data 
Source 

Operational Definition 

Predisposing 
Characteristics 

  

Household Size BCLHD 

One person  

Two people  

Three or four people  

Five or more people  

Categorical variable: defined by the number of 
individuals assigned the same MSP family ID. 

    

Household Composition BCLHD Dichotomous variables: 

Family with at least 
one adult female 

 Defined as true if a given MSP family ID has at 
least one female >18 years of age. 

Family with at least 
one child 

 Defined as true if a given MSP family ID has at 
least one person <19 years of age. 

Single parent family  Defined as true if a given MSP family ID has 
only one person >18 years of age and at least one 
person < 19 years of age. 

    

Enabling Resources   

Household    

Private Insurance* BCLHD Dichotomous variable: households are assumed 
to have private insurance if at least one person 
with a given MSP family ID has their MSP 
premiums paid by an employer.  All other 
household are assumed to lack private insurance. 

    

Area    

Income* Statistics 
Canada – 
T1 family 
file 

Categorical variable: tax filer data from 2002 were 
used to determine the average disposable income 
per person by postal code; postal codes were 
ranked by average income and then divided into 
1000 income bands; the corresponding income 
band was then assigned to households by postal 
code.    
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Explanatory Variables Data 
Source 

Operational Definition 

   

Local Health Area 
(LHA)* 

BCLHD Categorical variable: using postal codes, 
households are assigned to one of 89 LHAs in 
BC. 

    

Area-level cultural 
variables 

  

Ethnic concentration Dichotomous variables – see table 3 

   

Ethnic diversity  

  

Canadian 
Census 
(2001) 

 

English language capacity  

    

Concentration of recent immigrants  

    

Need    

Prescription drug use 
from previous year 

BC 
PharmaNet 

Catastrophic (>$1000)  

High ($500-$1000)  

Medium ($150-500)  

Low (<$150)  

None ($0)  

Categorical variable: defined by the aggregate 
total costs of prescriptions filled by individual 
members in each household. 

    

Sum of Aggregated 
Diagnosis Groups 
(ADGs) 

 Numeric variable: defined as a count of the total 
number of ADGs recorded for all individuals 
within a household. 

    

Co-morbidity indicator  Dichotomous variable: defined as true if at least 
one member in a household had four or more 
ADGs in 2003 

* variables previously created by CHSPR researchers 
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5.22 Analytic Plan 

 

For my analyses, I chose to focus on a cohort of non-seniors households (Table 6).  I decided 

to exclude households with seniors because I believe that the process of registration amongst 

seniors systematically differed from non-seniors.  Prior to the implementation of the Fair 

PharmaCare program in 2003, all seniors in BC received prescription drug coverage through the 

Seniors Plan.  In order to minimize confusion regarding the policy change, all seniors received 

notices directly in the mail informing them of the changes to their pharmacare coverage.  

Therefore, seniors were systematically informed about registration for Fair PharmaCare.  In 

contrast, most non-seniors did not directly receive instructions regarding registration.  I examined 

registration records and discovered that registration rates differed substantially between cohorts.  

Almost all seniors (approximately 94%) registered in 2003 while only 55% of non-seniors 

registered.  Given my interest in the process of registration as a potential barrier to access, from 

herein, I consider only the non-seniors cohort.   

 

Table 6: Non-seniors cohort definition 

Non-seniors Cohort Definition 

1. Families without a senior member (e.g. all members are <65 years of age) 

2. Families without any member receiving social assistance at any point in 2003  

3. Families without prescription drug coverage through another public program (e.g. other 
than through social assistance) 

 

The non-seniors cohort excludes families with members greater than 64 year of age in 2003, 

families that received social assistance and families that were likely to be eligible for prescription 

drug coverage through another publicly funded program (Table 7).  Families who receive social 

assistance are excluded because they receive 100% prescription drug coverage through the 

Ministry of Employment and Income Assistance [125].  Families believed to be eligible for 

another publicly funded prescription drug program were defined as families who received MSP 

premiums assistance through a third party source (e.g. a military source).  
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Table 7: Description of households excluded from analyses 

Cohort Definition Total Number of 
Households 

All BC households 1,934,604 

All Non-seniors BC households 1,517,601 

Non-seniors BC households, excluding social assistance 
recipients 1,445,187 

Non-seniors BC households, excluding social assistance 
recipients and households likely to receive prescription drug 
insurance through another publicly funded program 

1,371,519 

Final non-seniors cohort with no missing data 1,343,545 

 

Using the non-seniors cohort, multivariate, logistic regression analyses were conducted in 

SAS to determine what factors affected the likelihood of registration for the Fair PharmaCare 

program within its inaugural year.  A conceptually-based approach was used to select variables for 

inclusion in analyses.  Using the adapted framework described above, the first model studied 

included: household demographic factors, household enabling factors, area-level enabling factors, 

including area-level cultural factors, and household need factors.  Models that included only 

household-level variables and only area-level variables were also studied.  These models were 

compared to the first model, with both household and area-level variables, to determine which 

model could best explain differences in the likelihood of registration.  I also examined models with 

and without each variables (e.g. each of the area-level cultural variables, each of the household-

level health status measures and each of the household-level predisposing factors) to better 

understand how each variable affected the point estimates of the remaining variables within the 

model. 

 

To compare models and select a final model for reporting, I used the log likelihood ratio test 

and the AIC.  The log likelihood ratio test involves a comparison of -2log likelihood values, which 

are calculated by SAS when a model is run, and the chi-squared distribution [126].  The null 

hypothesis of this test is that the models being compared are not significantly different; the 
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alternative hypothesis is that the models are significantly different.  To calculate the log likelihood 

ratio test, the -2log likelihood value obtained from the model with the larger number of parameters 

is subtracted from the -2log likelihood value obtained from the model with the smaller number of 

parameters.  The difference is compared to a critical chi-squared value, whose degrees of freedom 

are equal to the difference in the number of parameters between models.  If the difference is larger 

than the critical chi-squared value, the null hypothesis is rejected.  I used the AIC value, which is 

also computed by SAS, to determine which model is better.  A lower AIC value indicates a better 

model. 

 

5.3 Results 

 

Using the AIC and the log likelihood ratio test, I determined that the model including all 

variables was significantly better than the model including only household-level variables (Table 

8) and the model including only area-level variables (data not shown).  The model with all 

variables was significantly different than the other models, as indicated by the log likelihood ratio 

test, and had the lowest AIC.   

 

Table 8: Log likelihood ratio calculation 

Model AIC -2log likelihood Log likelihood ratio test 

Household-level 

variables only 
1,701,594.9 1,701,386.9 

Household and 

Area-level 

variables 

1,701,039.1 1,700,813.3 

1,701,386.9 - 1,700,813.3 = 

573.6 

χ2 (df = 9) = 27.88 (p=0.001) 

573.6 > 27.88 

 

My initial review of individual coefficients suggested that further analyses were warranted, 

as the directionality of certain variables was counter-intuitive.  Specifically, English language 

proficiency was shown to be inversely associated with registration.  When this variable was 

removed from the model, notable changes were observed in the point estimates for other area-
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based cultural variables.  In particular, the point estimates for the variables identifying Chinese and 

other Asian DAs increased significantly, while the point estimate for the variable identifying DAs 

with a high concentration of recent immigrants decreased.  Given the unstable effect of the English 

language proficiency variable, it was removed from the model.  The coefficients of the remaining 

variables were found to be robust to changes in the model.  Consequently, the final model used to 

examine what factors affected registration for Fair PharmaCare amongst non-seniors, reported 

herein, includes all explanatory variables (listed in Table 5), except the English language 

proficiency variable. 

 

5.31 Descriptive Statistics 

 

The final cohort of non-senior households consisted of 1,343,545 families.  The majority of 

these households (53.8%) consisted of single individuals (Table 9).  Families with two members, 

three or four members, and five or more members represented 20.9%, 21.4%, and 3.9% of 

households, respectively.  With respect to household composition, 68.5% of families had at least 

one female adult member and 26.8% of families had at least one child.  Single parent families 

represented only 5.3% of all households. 

 

Table 9: Descriptive statistics – non-seniors households, predisposing factors 

Explanatory Variables  Frequency 
   
Household size One person 723,058 

 Two persons 280,972 

 Three to four persons 287,025 

 Five or more persons 52,490 

Household 
composition 

Family with at least one adult female 919,782 

 Family with at least one child 359,695 

 

 Single parent family 71,334 

Total Households 1,343,545 
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Variables measuring the enabling resources available to households included both 

household-level and area-level factors.  Households assumed to have private insurance represented 

45% of all non-seniors households.  Area-based incomes were assigned to each household to 

account for the socio-economic status of the neighbourhood.  These incomes ranged from $4,200-

$310,900 Canadian, with a median value of $31,300.   

 

Non-senior households’ prescription drugs costs from 2002 were categorized as catastrophic 

(>$1000), high ($500-$1000), medium ($150-500), low (<$150) and zero dollars (Table 10).  The 

majority of non-seniors households reported spending less than $500 in 2002: households 

classified as incurring medium, low and no prescription drug costs were 22.0%, 32.2% and 26.9%, 

respectively.  In contrast, less than 20% of families incurred high (9.7%) or catastrophic (9.3%) 

prescription drug costs.  The median sum of ADGs per household was 3; fewer than 14% of 

household had a sum of ADGs greater than 10.  Finally, almost half (45.5%) of households had at 

least one family member with co-morbidities (e.g. more than 3 ADGs). 

 

Table 10: Descriptive statistics – non-seniors households, household need factors 

Explanatory Variables  % Households
  
Prescription use from 
previous year 

Catastrophic (>$1000) 9.3 
 

 High ($500-$1000) 9.7 
 

 Medium ($150-500) 22.0 
 

 Low (<$150) 32.2 
 

 None ($0) 26.9 
   

 

 
Morbidity Flag 

 
At least one person in the 
household has more than 3 
ADGs 

 
45 .5 

Total Households  n = 1,343,545
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With respect to neighbourhood-level cultural characteristics, 68.5% of households belonged 

to neighbourhoods that were not considered ethnically concentrated.  The remaining 31.5% of 

households were distributed between neighbourhoods characterized as North American (3.6%), 

British (13.8%), European (7.7%), Chinese (4.1), Asian (non-Chinese, 2.1%), and other Ethnic 

minority (0.2%) (Table 11).  Despite being defined independently from ethnic concentration 

variables, the distribution of households by ethnic diversity mirrored that of the ethnic 

concentration distribution: 68.5% of households belonged to ethnically heterogeneous 

neighbourhoods.  Finally, only 1.2% of household belonged to communities characterized by a 

high concentration of recent immigrants. 

 

Table 11: Descriptive statistics – non-seniors households, neighbourhood-level enabling 
factors 

Explanatory Variables  % Households 
Enabling Resources   
    

Neighbourhoods with a 
high concentration of 
residents reporting the 
following ethnic 
ancestries: 

North American 
 
British Isles 
 
Other European 
 
Other Asian 
 
Chinese 
 
Other ethnic minority 

3.6 
 

13.8 
 

7.7 
 

2.1 
 

4.1 
 

0.2 
 

 Non-ethnically concentrated 68.5 
 

   
Neighbourhood Ethnic 
Composition 

Heterogeneous 
 
Homogeneous 

68.5 
 

31.5 
 

 

 
Neighbourhood Recent 
Immigrant Status 
 

 
High concentration 
 
Low or average concentration 

 
1.2 

 
98.8 

Total Households n = 1,343,545 
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5.32 Regression Results 

 

Multivariate regression analyses, controlling for area-level factors of LHA and area income, 

indicate household and neighbourhood-level factors contributed to the likelihood of registration 

for Fair PharmaCare in 2003.  Amongst predisposing factors, household size was inversely 

associated with the likelihood of registering: the odds of registration decreased as family size 

increased (Table 12).  Household composition was also found to significantly influence the 

likelihood of registration.  The odds of registration were 80% greater for households with at least 

one female adult than for households lacking a female adult.  Registration was also 68% more 

likely for households identified as a single parent family versus any other family type.  The 

presence of children, however, was found to be inversely related with registration (odds ratio, 

OR=0.67): households with at least one child were less likely to register for Fair PharmaCare than 

households lacking any children.
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Table 12: Predisposing factors – adjusted odds ratio estimates, non-seniors households 

Adjusted Odds Ratio Estimates11

 
Point 

Estimate 
95% Wald 

Confidence Limits 

Household size  

One person  Ref  

Two persons 0.662 0.654 0.670 

Three to four persons 0.643 0.629 0.657 

Five or more persons 0.508 0.493 0.523 

Household composition   

Family without a female adult Ref  

Family with at least one adult female 1.801 1.784 1.818 

Family without children Ref  

Family with at least one child 0.667 0.654 0.681 

Non-single parent family Ref  

Single parent family 1.675 1.639 1.711 

                                                            
11 The model is adjusted for household private insurance status, household health status (measured using household 
previous prescription drug use, total number of ADGs and an indicator for a household member with high 
comorbidities), LHA, neighbourhood-level income, and DA cultural characteristics (measured using variables for 
ethnic concentration, ethnic diversity, and concentration of recent immigrants). 
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Household private health insurance status significantly contributed to the likelihood of 

registration for Fair PharmaCare (Table 13).  Households identified as likely to have private health 

insurance were 21% more likely to have registered than other households.   

 

 

Table 13: Household enabling factors – adjusted odds ratio estimates, non-seniors 
households 

Adjusted Odds Ratio Estimates12

 
Point 

Estimate 
95% Wald 

Confidence Limits 

Private insurance   

Assumed not to have private 
insurance  Ref  

Assumed to have private insurance 
 

1.210 1.201 1.219 

 

 

Household need, measured through various health status measures, also significantly 

influenced households’ likelihood of registration (Table 14).  Use of prescription medicines in the 

previous year (2002) was strongly associated with registration for Fair PharmaCare: as 

prescription drug costs incurred in 2002 increased, households’ likelihood of registration 

increased.  In addition, the likelihood of registration increased by 5% for each additional ADG 

assigned to a household, based on household members’ health care needs in 2003.  Finally, 

households with at least one family member with co-morbidities were also 5% more likely to 

register.  

 

                                                            
12 The model is adjusted for household size, household composition (measured using indicators for the presence of an 
adult female, any child, and one adult and at least one child), household health status (measured using household 
previous prescription drug use, total number of ADGs and an indicator for a household member with high 
comorbidities), LHA, neighbourhood-level income, and DA cultural characteristics (measured using variables for 
ethnic concentration, ethnic diversity, and concentration of recent immigrants). 
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Table 14: Household need factors – adjusted odds ratio estimates, non-seniors 
households 

Adjusted Odds Ratio Estimates13

 
Point 

Estimate 
95% Wald 

Confidence Limits 

Prescription use from previous year   

None ($0)  Ref  

Low (<$150)  1.324 1.312 1.337 

Medium ($150-500) 1.540 1.523 1.558 

High ($500-$1000) 1.949 1.920 1.979 

Catastrophic (>$1000) 3.695 3.630 3.761 

Sum Aggregated diagnosis groups 
(ADG) 

1.057 1.055 1.058 

Flag for Co-morbid family member 1.051 1.039 1.062 

 

 

Households belonging to neighbourhoods identified as ethnically concentrated had varying 

odds of registration (Table 15).  For instance, households belonging to neighbourhoods identified 

as North American, British, or other European had similar odds of registration as households 

belonging to non-ethnically concentrated neighbourhoods.  In contrast, households belonging to 

Chinese (OR=1.23) or other Asian (OR=1.17) neighbourhoods were more likely to register, while 

households belonging to neighbourhoods with a high concentration of other ethnic minorities 

(OR=0.83) were less likely to register.  Households belonging to an ethnically homogeneous 

neighbourhood, irrespective of the ethnic group, were 6% more likely to have registered than 

households belonging to an ethnically heterogeneous neighbourhood.  Finally, households 

                                                            
13 The model is adjusted for household size, household composition (measured using indicators for the presence of an 
adult female, any child, and one adult and at least one child), household private insurance status, LHA, 
neighbourhood-level income, and DA cultural characteristics (measured using variables for ethnic concentration, 
ethnic diversity, and concentration of recent immigrants). 
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belonging to a neighbourhood identified as having a high concentration of recent immigrants were 

5% less likely to have registered compared to households belonging to neighbourhoods with 

average or low concentrations of recent immigrants. 

 

Table 15: Neighbourhood-level enabling factors – adjusted odds ratio estimates, non-
seniors households 

Adjusted Odds Ratio Estimates14

 
Point 

Estimate 
95% Wald 

Confidence Limits 

Ethnic Concentration    

Non-ethnically concentrated DA 
 

Ref   

North American 1.009 0.989 1.029 

British Isles 1.005 0.993 1.017 

Other European 1.000 0.985 1.014 

Other Asian 1.167 1.135 1.199 

Chinese 1.228 1.202 1.256 

Other 0.827 0.768 0.890 

Ethnic Composition    

Heterogeneous Ref   

Homogeneous 1.061 1.049 1.072 

Concentration of Recent Immigrants    

Average Ref   

High 0.953 0.921 0.985 

                                                            
14 The model is adjusted for household size, household composition (measured using indicators for the presence of an 
adult female, any child, and one adult and at least one child), household private insurance status, household health 
status (measured using household previous prescription drug use, total number of ADGs and an indicator for a 
household member with high comorbidities), LHA, and neighbourhood-level income. 
 



73 

 

5.4 Discussion 

 

Our findings suggest that area-level cultural characteristics, in addition to household 

characteristics, influenced registration for Fair PharmaCare amongst non-seniors families in BC.  

While findings are consistent with American research that has examined issues related to access, 

this study breaks new ground in Canada.  Specifically, few Canadian studies have either examined 

health behaviours at the household level or investigated the impact of neighbourhood-level cultural 

characteristics on health behaviours.  In addition, to my knowledge, no Canadian study has 

examined the issue of access to voluntary, publicly funded prescription drug insurance programs.  

As such, this study provides novel insight into the mechanisms by which access to publicly funded 

prescription drug programs are achieved in Canada. 

 

Prior to discussing the relevance and meaning of study findings, I would like to discuss the 

appropriateness of the analytic approach employed.  For this study, I used multivariate logistic 

regression models to assess the impact of household and area-level factors on registration for Fair 

PharmaCare.  Although I acknowledge that multilevel statistical analyses are commonly employed 

and often recommended for identifying the impact of area-level characteristics on health 

behaviours, multilevel statistical methods are not universally accepted as the most appropriate 

analytic approach for such studies [119].  Indeed, recent studies have employed non-multilevel 

statistical approaches to assess the relative importance of area-level characteristics on health 

behaviours [36, 38].  In this thesis, multilevel statistical methods were not employed because data 

permissions prohibit the identification of DAs or the inclusion of any DA identifier.  I conjecture 

that the use of a multilevel model for this analysis would not result in different point estimates 

[38].  Instead, by accounting for area-level clustering, a multi-level model may have generated 

wider confidence intervals.  However, given that this population-based analysis included over 1.4 

million households, I am reasonably confident that the study’s findings would be robust to changes 

in the analytic approach. 
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5.41 The impact of household factors 

 

Given the requirement that individuals must register for Fair PharmaCare along with their 

family members, our analysis was conducted at the household-level.  The assumption here is that 

the collective characteristics, resources and needs of a household influence the likelihood of 

registration.  Study findings suggest that indeed, family size and composition, insurance status and 

health status influenced the likelihood of registration for Fair PharmaCare.   

 

Prior to discussing study findings, I would like to acknowledge that, as a consequence of our 

household definition, the descriptive statistics of family size and composition reported in this 

thesis deviate from Statistics Canada estimates [127].  I have defined a household using a 

definition consistent with an MSP economic unit, as reported within the BCLHD (2003).  

Statistics Canada households are identified as private dwellings through the census (2006).  This 

distinction is important, as it allows readers to more accurately interpret study findings.  I believe 

that the household definition employed in this analysis is appropriate because I believe that 

families who enrol for MSP as a single economic unit are likely to register for Fair PharmaCare as 

a family as well. 

 

Considering study findings, consistent with past research, the likelihood of registration 

decreased as family size increased.  Chen and Escarce (2006) examined the impact of family 

structure on children’s use of ambulatory care and prescription medicines in the USA [28].  

Similar to our findings, their study found children’s use of ambulatory care and prescription 

medicines decreased as family size increased.  Chen and Escarce (2006) cite theories from social 

scientists to explain their findings.  In particular, they discuss the notion of finite parental 

resources: as family size increases, parental resources are increasingly divided and strained.  It has 

been suggested that the additive needs of each additional family member on the head(s) of a 

household results in decreased use of health services for all family members.  With respect to 

registration for Fair PharmaCare, it is plausible that larger families were less likely to register for 

the program due to time restraints on the household head(s).  However, further research is needed 

to understand whether members of larger families are less aware of public programs, are 

misinformed regarding potential benefits or are too busy to engage in the registration process.  
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In accordance with our findings related to family size, families with at least one child were 

33% less likely to have registered for Fair PharmaCare than families lacking children.  This 

finding contradicts my hypothesis that families with children would be more likely to register.  

Originally I hypothesized that families with children would be more inclined to register because 

previous research indicated single parent families were more likely to enrol in public health 

insurance in the USA [30].  This reasoning, however, was flawed.  Enrolment for public health 

insurance in the USA differed between single parent families and two parent families, suggesting 

that the resources of the parent(s) (or lack thereof) was the mediating factor influencing enrolment 

– not the presence of children [30].  Indeed our findings support this notion, as single parent 

families were 68% more likely to register for Fair PharmaCare than any other family type.  I 

hypothesize that families with children have more demands on their time than families lacking 

children.  Thus, it is possible that families engaged in more activities, as a result of having 

children, had fewer opportunities to become informed of Fair PharmaCare and/or had less time to 

complete the registration process.  In contrast, I hypothesize that single parent families face greater 

financial burdens, and thus had greater incentives to register for the program.  Additional research 

is needed to compare health behaviours between families with varying family compositions, 

including single and two-parent families as well as families without children.  To date, studies 

have focused largely on families with children and differing parental structures [27, 30, 31] . 

 

Families with at least one adult female were 80% more likely to register than families 

lacking an adult female.  Although Canadian studies have shown that women perceive greater 

barriers to access to care [24, 128], studies have also shown that, adjusting for sex-specific health 

care utilization and age-specific mortality, sex does not significantly impact use of health care 

services [129].  While it would appear that our findings are inconsistent with past findings, unlike 

previous studies, our study focused on a health behaviour that impacts households rather than 

individuals.  International research which has explored the relationship between family structure 

and health behaviours indicate maternal health behaviours are correlated with children’s health 

behaviours [27].  Moreover, this correlation is stronger than the correlation observed between 

paternal health behaviours and children’s health behaviours.  If the assumption that children are 

reliant on their parents to access care holds true, these findings would suggest that females bear the 

responsibility of accessing health care for their families.  I hypothesize that the presence of an 
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adult female in a household increases the likelihood of registration for Fair PharmaCare as a 

consequence of the social role of women in our society.  Women continue to assume a large share 

of domestic responsibilities within households; perhaps matters related to health represent one 

such responsibility. 

 

In addition to predisposing household characteristics, the availability of private health 

insurance influenced registration for Fair PharmaCare.  Consistent with initial hypotheses, 

households that were identified as likely to have private prescription drug insurance were 21% 

more likely to have registered than households with an unknown private insurance status.  My 

original hypothesis was based on my discussions with senior decision-makers involved with the 

development and implementation of Fair PharmaCare in 2003.  These discussions revealed that 

households with private prescription drug insurance had an added incentive to register for the 

program: companies that provide private prescription drug insurance threatened to withhold 

supplementary drug coverage unless households registered for Fair PharmaCare.  As such, 

households that were covered through a supplementary, private prescription drug insurance 

program were systematically made aware of the public program and were compelled to register.  

Therefore, it is logical that households with private insurance would be more likely to register for 

Fair PharmaCare. 

 

Despite our findings related to private insurance, it is important to recognize the limitations 

of our analysis.  We did not have a precise measure to identify which households received 

prescription drug coverage through a private insurance program.  Instead, we were able to identify 

which households received payment assistance from an employer for their MSP premiums.  It was 

assumed that most households that receive employment related health benefits have some form of 

prescription drug coverage.  In my capacity as a research assistant at CHSPR, I conducted an 

informal survey of all unions in BC (n=50) to investigate the plausibility of this assumption.  In 

total, 28 unions responded, representing approximately 106 000 British Columbians.  All but two 

unions confirmed that their members received prescription drug coverage as a component of their 

employment sponsored health benefits.  One union provided prescription drug coverage to 

members through their union membership.  Based on this survey, I conjecture that the indicator for 
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employer paid MSP premiums is a reasonable proxy for the presence of private prescription drug 

insurance.   

 

Previous Canadian research has shown that individual health status is a strong predictor of 

physician and hospital services utilization [20-23].  Our study has shown that household health 

status is a strong predictor of registration for Fair PharmaCare.  While three measures of health 

status were employed, the strongest predictor was prescription drug costs in the previous year.  

High previous prescription drugs costs both imply poor health status and a need for prescription 

drugs; thus a financial incentive to enrol in the program.  Our results indicate that previous 

prescription drug costs have a dose response relationship with registration for public prescription 

drug insurance.  Households that had experienced catastrophic drug costs in the previous year 

(>$1000) were almost four times (400%) more likely to have registered than households that had 

no drug costs ($0) in the previous year.  Households with high ($500-1000), medium ($150-500) 

and low (<$150) previous drug costs were 95%, 54% and 32% more likely to have registered than 

households with no previous drug costs, respectively.  With respect to our conceptual framework, 

this result clearly demonstrates the link between collective household needs and resources and 

health behaviours.   

 

To obtain a more direct measure of household health status, our study included a count of 

ADGs per household as well as an indicator for a family member with high co-morbidities.  Each 

additional ADG was associated with a 5% greater likelihood of registration.  Although this finding 

may seem small in magnitude, it is important to note that these results were found after controlling 

for previous prescription drug costs, as well as other factors.  Similarly, the indicator for at least 

one family member with high co-morbidities was also associated with a 5% greater likelihood of 

registration.  Thus, controlling for the total number of ADGs, amongst other factors, households 

with a relatively ill family member were more likely to have registered.  Thus, household health 

status is a significant predictor of registration for Fair PharmaCare. 

 

To our knowledge, no study has previously aggregated individuals’ ADGs to measure health 

status at the household level.  Few studies have conducted analyses at the household-level and 

even fewer have attempted to measure household need [28, 29, 32].  Amongst studies that have 
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accounted for health status, survey data were used.  The study conducted by Chen et al (2006) 

used various measures of self-reported health to adjust for need in their analysis on the effect of 

family structure on ambulatory visits and use of prescription medicines by children [28].  The 

measures for children’s need were derived from responses to the Medical Expenditure Panel 

Survey (MEPS) and included: self-reported (or parent-reported) general health, self-reported 

mental health, as well as indicators for specific conditions (e.g. having frequent cough and colds, 

asthma, diabetes, etc).  In contrast, Galbraith et al (2005) used MEPS data to construct proxies for 

household health status [29].  In their analyses on the financial burden of health care expenditure 

for families with children, household need was assigned using indicators for the worst reported 

health status of any family member and whether any family member reported any limitation of 

activity.  Finally, Saver et al (2003) also created proxies for need for their analyses on the role of 

area-level and family-level factors on ethnic disparities in the purchase of non-group health 

insurance [32].  Households were assigned values for need based on the response of any adult 

household member to the physical and mental health status questions from the Community 

Tracking Study Household Survey.  Thus, although all studies employed survey data to measure 

household need, large discrepancies exist with respect to how need variables were conceptualized 

and operationalized. 

 

While research examining the validity of our household health status measures is still 

needed, I believe that our approach is superior to previous measures of household health status 

used to date.  By using administrative data, we were able to capture measures of health status 

through diagnostic codes for every individual within each household in BC.  This is preferable to 

using survey data, which captures information for a sample of the population versus the entire 

population.  The use of administrative data allows us to avoid using the health status of a single 

individual in a household as a proxy for household health status.  Instead, the health care needs of 

all household members are considered and contribute to the measure of household health status.  

Although I recognize that administrative data can only provide health status information for people 

who access health services, this limitation is arguably less significant than using a proxy of health 

status, particularly given the presence of a universal public health care system. 
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5.42 The impact of neighbourhood-level cultural factors 

 

After accounting for household factors, area-income and the availability of health services, 

neighbourhood-level cultural characteristics significantly influenced the likelihood of registration 

for Fair PharmaCare.  In order to understand the importance of area-level cultural characteristics, I 

consider Carpiano’s interpretation of social capital theories [43].  According to Carpiano, 

Bourdieu’s theory of social capital refers to the resources (both potential and actual) possessed by 

networks within a community and individual residents’ abilities to draw upon those resources to 

attain a variety of goals [43].  In contrast, Putnam’s theory of social capital is framed in terms of 

social cohesion: the degree to which trust, values and neighbourhood ties are shared amongst 

residents.  Carpiano argues that Putnam’s social capital (referred herein as social cohesion) and 

Bourdieu’s social capital are distinct attributes of communities and that social cohesion is a 

prerequisite to attain social capital.  In addition, Carpiano articulates the various forms of social 

capital that may be present within a community: 1) social support; 2) social leverage; 3) informal 

social control; and 4) community organization participation.  In relation to health behaviours, 

social support operates directly and indirectly as emotional and physical support to facilitate health 

behaviours; social leverage provides the information that is attained through social networks to 

facilitate health behaviours; informal social control is the mechanism by which social disorder is 

prevented, thereby facilitating the safe participation in health behaviours; and community 

organization participation is the formal organization of residents’ collective activities, which in 

turn brings residents together and allows them to act collectively to facilitate health behaviours.  I 

use these theories to interpret this study’s findings alone and in comparison to previous findings. 

 

In this study, households belonging to a neighbourhood characterized as ethnically 

homogenous were 6% more likely to have registered for Fair PharmaCare than households 

belonging to ethnically heterogeneous neighbourhoods.  Therefore, regardless of the particular 

ethnic background associated with a neighbourhood, households belonging to neighbourhoods 

with less ethnic diversity had a higher likelihood of registration.  Similarly, American research has 

found that individuals report better access to care when the predominant ethnic group in their 

county of residence corresponds with their own ethnic background, compared to a different ethnic 

background [37].  I conjecture that neighbourhoods that are ethnically homogeneous are more 
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socially cohesive: residents with a similar culture are more likely to share values and experiences.  

Furthermore, neighbourhoods with greater social cohesion are likely to have higher social capital.  

In particular, it is plausible that individuals within such neighbourhoods experienced greater social 

leverage through information networks and thus were able to obtain information regarding Fair 

PharmaCare more readily.  Participation in community organizations may also be greater in 

homogeneous ethnic communities, which in turn may have created opportunities to promote Fair 

PharmaCare or facilitate registration. 

 

Despite our findings related to ethnic diversity, households belonging to neighbourhoods 

identified as having a high prevalence of individuals reporting a given ethnic background had 

different likelihoods of registration, depending on the ethnic background associated with their 

neighbourhood.  Specifically, households belonging to neighbourhoods characterized as largely 

North American, British, or other European had similar odds of registration as households 

belonging to non-ethnically concentrated neighbourhoods.  Households belonging to 

neighbourhoods identified as having a high concentration of Chinese or other Asians were 23% 

and 17% more likely to have registered than households belonging to non-ethnically concentrated 

neighbourhoods.  In contrast, households belonging to neighbourhoods with a high concentration 

of other ethnic minority groups were 17% less likely to have registered.  To understand why some 

ethnic groups were seemingly advantaged, while others were disadvantaged, it is necessary to 

consider other factors that may have influenced registration. 

 

As mentioned in section 1.2, to obtain policy context, I conducted interviews with senior 

policymakers involved with the development and implementation of Fair PharmaCare in 2003.  

During these interviews, policymakers confirmed that, leading up to the introduction of the 

program, there was considerable concern regarding the process of registration within government.  

To facilitate the process, three modes of registration were developed: 1) mail-in registration forms; 

2) online forms; and 3) a toll free hotline, with staff available to register households.   

 

However, in recognition of the large and changing immigrant populations within BC, 

policymakers remained concerned about the process of registration.  In particular, policymakers 

focused concern on the Chinese and Punjabi ethnic groups, the two largest visible minority groups 
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in BC.  To ensure that information regarding Fair PharmaCare reached Chinese and Punjabi 

residents, educational materials (e.g. print media) were translated into Chinese and Punjabi and 

were distributed within ethnic communities.  Moreover, to facilitate registration, mail-in and 

online registration forms were translated and staff were hired to accept calls in Mandarin, 

Cantonese and Punjabi.   

 

Taking the information obtained though policymaker interviews into account, the findings 

from this study indicate government efforts to facilitate registration were highly successful.  As 

suggested previously by research on SCHIP, government initiatives to facilitate registration 

processes can alleviate inequities in access to programs [12, 64, 65].  However, it must be noted 

that government initiatives are not without limitations.  With respect to registration for Fair 

PharmaCare, only two ethnic groups were targeted for facilitated registration.  Households 

belonging to neighbourhoods with a high prevalence of individuals identifying with other ethnic 

minority groups had a significantly lower likelihood of registration.  Thus, government initiatives 

are limited by the scope of interventions. 

 

The lower likelihood of registration amongst households belonging to other ethnic minority 

groups may be explained by theories of social capital.  Neighbourhoods defined as having a high 

prevalence of other ethnic minorities may be comprised of individuals identifying with a variety of 

ethnic minority groups (e.g. African, Latin, Aboriginal, etc).  Consequently, these neighbourhoods 

may have less social cohesion as a result of having greater diversity in cultural experiences.  

Furthermore, these neighbourhoods may also have less social capital: information networks may 

be smaller, reducing social leverage and participation in community organizations may be lower, 

reducing opportunities to promote common interests, including registration.  Additional research is 

needed to more definitively understand why households belonging to neighbourhoods comprised 

of other ethnic minority groups are seemingly disadvantaged.   

 

Finally, households belonging to neighbourhoods with a high prevalence of recent 

immigrants were 5% less likely to register than households belonging to neighbourhoods with 

fewer recent immigrants.  Recall that neighbourhoods identified as having a high proportion of 

recent immigrants were also characterized as being ethnically homogeneous or predominantly 
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Chinese (section 4.32, Table 4).  Therefore, the advantage of belonging to an ethnically 

homogenous or predominantly Chinese neighbourhood is negated when the neighbourhood also 

consists of a large proportion of recent immigrants.  The consequence of belonging to a 

neighbourhood with many recent immigrants may be explained by low social cohesion and low 

social capital.  Recent immigrants were defined as individuals who had arrived in Canada within 

the last five years.  Hence, it is plausible that recent immigrants have not had sufficient 

opportunities to build wide social networks, which decreases their trust in their neighbours, 

resulting in low social cohesion.  This may also decrease individuals’ ability to access information 

network, thereby reducing the neighbourhoods’ social capital: social capital is built upon 

individuals’ abilities to access collective resources.  Alternatively, recent immigrants may build 

social networks with each other; thus their collective lack of experience with the Canadian health 

care system may limit the information shared within their social network. 

 

5.43 Summary 

 

This study explored what factors affected the likelihood of registration for Fair PharmaCare 

in 2003.  Findings, consistent with previous literature, indicate household and area-level factors 

influence registration.  Specifically, household size, composition, private insurance status and 

health needs affected the odds of registration.  Neighbourhood-level cultural characteristics, 

including ethnic concentration, ethnic diversity and prevalence of recent immigrants also 

significantly influenced registration.  The policy implications of these findings are considered in 

the following chapter.
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6 CONCLUSIONS 

 

6.1 Summary 

 

In my thesis, I have addressed two research questions.  The first question focuses on a 

methodological challenge faced by Canadian researchers who use BC administrative health data 

and want to study the impact of culture on a given health behaviour or outcome.  How can 

researchers measure the effect of culture when BC administrative data are used?  The second 

question examines what factors affect the likelihood of registration for Fair PharmaCare.  

Specifically, my thesis investigates whether, controlling for household and area-level factors, 

neighbourhood-level cultural characteristics influence the likelihood of registration for Fair 

PharmaCare. 

 

To summarize, my thesis is divided into six chapters.  The first chapter provides motivation 

for why access to publicly funded prescription drug insurance is an important issue.  I first 

described the escalation in expenditure on prescription medicines in Canada over the past twenty 

years.  In turn, I introduced BC’s Fair PharmaCare program and highlighted the registration 

process as a potential barrier to access to (or participation in) the program.  Moreover, I described 

interviews with policymakers, to further provide policy context to the discussion of registration.  

BC demographics were also considered, to emphasize the concerns noted by policymakers.  

Drawing on the background information provided, I then summarized the general purpose of my 

thesis, as well as the outline for information to come. 

 

In order to lay a strong foundation for the research questions addressed in my thesis, I 

provided a review of the literature in chapter two.  First, I examined issues related to access: 

access to health care, access to medicines and access to publicly funded health insurance 

programs.  I focused on issues related to access because participation in, and therefore access to, 

Fair PharmaCare is contingent on registration for the program.  Thus, in order to understand issues 

related to registration, I believe that one must more broadly consider issues related to access.  

Next, I examined issues related to the measurement of culture in Canadian health research.  This 



84 

 

review helped to underline the methodological challenges faced by Canadian researchers 

interested in studying the impact of culture. 

 

Following my review of the literature, I defined the purpose of my thesis, as well as my 

specific research questions:   

1. Given the lack of cultural data within administrative health datasets and restrictions 

on data access in BC, how can researchers measure the effect of culture when BC 

administrative data are used? 

2. Controlling for households and area-level factors, which are conjectured to 

influence registration, do area-level cultural factors significantly affect the 

likelihood of registration for Fair PharmaCare? 

 

My first research question was motivated by my desire to examine the impact of culture on 

registration for Fair PharmaCare.  In my quest to address this question, I quickly learned that the 

current research environment in BC is constrained by concerns regarding privacy.  In particular, I 

learned that researchers cannot link individual-level survey data containing cultural information 

with administrative health data.  To overcome this issue, my thesis draws upon evidence from 

previous research, which indicates that area-level cultural factors also contribute significantly to 

health behaviours.  Hence, in chapter four, I have described how to create ecological cultural 

variables, which can be linked with administrative health data.  

 

Beyond simply creating ecological cultural variables, I have attempted to highlight issues 

surrounding the measurement of culture for research purposes.  Culture represents the shared 

beliefs, social practices and material traits that characterize a group defined by time and space 

[130].  As a construct, culture requires careful consideration, as its nature is somewhat intangible; 

thereby making its measurement challenging.  In this thesis, I have defined a DA’s cultural profile 

through the collective characteristics of its residents and have operationalized culture as the 

culmination of ethnic ancestry, language capacity and immigration status.  I believe that the host 

of variables that I have developed to represent the cultural profiles of neighbourhoods represents, 

to the best of my abilities, the cultural characteristics of individuals’ neighbourhoods. 
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Employing the host of area-level cultural variables developed, in chapter five I sought to 

determine whether area-level cultural characteristics influenced registration for Fair PharmaCare, 

controlling for other potentially influential factors.  This research question was motivated by my 

interest in examining access to publicly funded prescription drug insurance in Canada, as well as 

evidence from the USA, which suggests that ethnic minorities have difficulties accessing publicly 

funded health insurance programs.  Given the increasing importance of prescription medicines on 

the treatment of chronic and acute health conditions, I believe that research which explores access 

to prescription drug insurance is warranted at this time.  Moreover, given the cultural 

demographics of BC, I believe that a focus on culturally defined communities is also defensible. 

 

The findings from my analyses indicate a variety of household and neighbourhood-level 

factors influenced registration for Fair PharmaCare.  In particular, family size and composition, 

household health status, household private insurance status and neighbourhood-level cultural 

characteristics had differing effects on households’ likelihood of registration.  Consideration must 

now be given to why household and neighbourhood characteristics impacted registration. 

 

6.2 Policy implications 

 

With respect to study findings related to household-level characteristics, policymakers may 

want to consider why the likelihood of registration for Fair PharmaCare decreased as household 

size increased, as well as the potential implications of this finding.  In addition, why were 

households with at least one child also less likely to register?  What does this mean with respect to 

access to the program?  I hypothesize that larger families, including families with children, face 

greater demands on their time than smaller families, without children.  I also conjecture that larger 

families, particularly those with children, experience greater financial burdens.  Together, these 

hypotheses imply that the process of registration makes publicly funded programs, such as Fair 

PharmaCare, less accessible to larger families who would likely benefit from program 

participation.  Perhaps greater emphasis must be given to targeting families with children, to 

ensure that families are aware of the public programs available and are aware of the potential 

benefits associated with participation. 
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Based on this study’s findings related to neighbourhood-level ethnic concentration, the 

efficacy of government interventions aimed at educating specific subgroups of public about Fair 

PharmaCare, as well as interventions aimed at facilitating participation, appears to be high.  

Registration amongst households belonging to the Chinese and other Asian ethnic neighbourhoods 

was shown to be 23% and 17% higher than that of households belonging to non-ethnically 

concentrated neighbourhoods, respectively.  Therefore, although Fair PharmaCare was promoted 

widely through English media, this finding suggests that the promotional activities targeted at the 

Chinese and Punjabi ethnic communities were more successful at eliciting participation.  While it 

is unclear why this is the case, this finding suggests that governments may play a role in 

alleviating potential barriers to access faced by ethnic minorities for public programs.   

 

The lower likelihood of registration observed for households belonging to neighbourhoods 

with a high proportion of underrepresented ethnic minorities in BC and neighbourhoods with a 

high proportion of recent immigrants indicates that individuals belonging to these groups may 

form vulnerable populations for participation in publicly funded programs.  Ethnic minorities that 

belong to smaller ethnic communities may have less social support than individuals belonging to 

larger ethnic communities, such as the Chinese ethnic community.  Given that members of smaller 

ethnic minority groups are more disperse geographically within BC, I hypothesize that these 

groups have smaller information networks and have fewer community organizations.  Similarly, I 

hypothesize that recent immigrants have less social support as a consequence of having fewer 

social ties within their neighbourhoods.  Alternatively, recent immigrants may be less informed 

regarding Canada’s health care system.  Consequently, recent immigrants who reside in 

neighbourhoods with a high concentration of recent immigrants and form social networks with 

their neighbours may be misinformed because their social network similarly lacks information 

about the Canadian health care system.  The upshot of these hypotheses is that ethnic minorities 

and recent immigrants may be vulnerable because they are theoretically more isolated.   

 

To alleviate potential barriers to publicly funded prescription drug programs faced by 

members of underrepresented ethnic minority groups and recent immigrants, policymakers must 

consider how best to reach members of these groups.  Unlike the Chinese and Punjabi ethnic 

groups, which are more visible within the province, smaller ethnic minority groups and recent 
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immigrants may be more difficult to reach.  Therefore, policymakers must carefully consider how 

to best identify vulnerable populations and promote public programs.  

 

Overall, the findings from this study suggest that government policies to promote and 

facilitate registration for a public program can be effective.  However, findings also suggest that if 

government policies are narrow in scope, the effectiveness of subsequent interventions are likely 

to be limited.  As governments in Canada continue to develop new public programs, policymakers 

interested in ensuring their uptake must consider the composition of their population and the 

potential barriers that may prohibit participation amongst particular subgroups within their 

population.   Once potential barriers have been identified, policymakers can alleviate those barriers 

through public policy, which directs government interventions. 

 

6.3 Future research 

 

The results from this thesis raise many new research questions.  If analyses were conducted 

with individual or household-level measures of culture in addition to area-level measure of culture, 

would area-level cultural factors continue to have an impact on registration to Fair PharmaCare?   

Do area-level cultural factors impact access to or use of other public programs or health services?  

Does access to publicly funded prescription drug insurance improve health outcomes?   

 

While many additional questions may be asked, the most imminent question in my mind is, 

will improved measures of area-level culture provide greater insight into the impact of culture on 

registration for Fair PharmaCare?  While completing this thesis, we received approvals from the 

BC Ministry of Health to remove the condition in our data approvals, which states that no fewer 

than ten DAs may be identified by a unique cultural profile.  Consequently, following the 

completion of my thesis, I will re-examine registration for Fair PharmaCare using more precise 

measures of area-level culture.  I hope that this study will be the first of many that will be 

conducted as a consequence of my thesis work. 
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A1: The Fair PharmaCare program 

 

Following registration for Fair PharmaCare, receipt of benefits is based on household income 

and household spending on prescription drugs [10, 11].  Families may fall under one of two 

categories: enhanced assistance or regular assistance (all other families).  The enhanced assistance 

program was created as a “grandfather program” to assist seniors who, prior to 2003, had their 

prescription drug costs fully covered by the BC government.  Enhanced assistance is offered to 

families with members who were born before 1940.   

   

Table 16: Fair PharmaCare reimbursement scheme [10] 

 Family Income Family Deductible Co-Payment Family Maximum 

Less than $33 000 0 25% 
1.25% of net 

household income 

$33 000 - $50 000 
2% of net household 

income 
25% 

2% of net household 

income 

E
nh

an
ce

d 
A

ss
is

ta
nc

e 

Over $50 000 
3% of net household 

income 
25% 

3% of net household 

income 

Less than $15 000 0 30% 
2% of net household 

income 

$15 000 - $30 000 
2% of net household 

income 
30% 

3% of net household 

income 

A
ll 

ot
he

r 
fa

m
ili

es
 

Over $30 000 
3% of net household 

income 
30% 

4% of net household 

income 

  

Benefits are offered through a three tiered system which includes deductibles, co-payments 

and family maximums [10].  Based on a family’s income, households must first pay a deductible 

of 0-3% of their net household income.  A deductible is an amount that is paid in full by families 

before they are eligible to receive benefits.  Once a family has reached their deductible, any further 

spending on eligible prescription medicines is subject to cost sharing.  Families may pay 25-30% 

of prescription drug costs; the remainder is covered under Fair PharmaCare.  Family maximums 
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are also set as a percentage of net household income (1.25-4%).  Once household out-of-pocket 

costs reach the family maximum, Fair PharmaCare will cover 100% of additional prescription drug 

costs.  This feature of the program is designed to protect families from catastrophic drug costs.  

Note that only eligible prescription drugs, drugs listed on the provincial drug formulary, are 

included under the Fair PharmaCare program.   

 

 Given that the cost-sharing arrangements under Fair PharmaCare are based on household 

income and household spending, it is necessary to define household income and a Fair 

PharmaCare family.  Families’ net household income are calculated by combining the incomes of 

all adults within a family.  An individual’s net income is defined according to line 236 on the 

Canada Customs and Revenue Agency (CCRA) Notice of Assessment form, minus a deduction for 

the Universal Child Care Benefit.  The net income identified on line 236 is equal to an individual’s 

total income, minus their RRSP and RRP contributions, along with various other eligible 

deductions.  A Fair PharmaCare family includes the registrant and any spouse or dependent 

children within the registrant’s family [131].  Dependent children include children under the age of 

19 or up to 25 years of age if the dependent is a full-time student.  Individuals may only register 

under one Fair PharmaCare family. 
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A2: Select socio-cultural questions asked in the 2001 Canadian census15  

Table 17: Questions identified as providing relevant information and instructions for 
response 

Question Instructions for Response 
Is this person now, or 
has this person ever 
been a landed 
immigrant? 

Mark No for persons who are: 
• Canadian citizens by birth 
• foreign students, foreign workers, Minister’s permit holders, or 
refugee claimants. 
Mark Yes for persons who are: 
• Canadian citizens by naturalization 
• permanent residents under the Immigration 

In what year did this 
person become a landed 
immigrant? 

For persons who immigrated to Canada more than once, report the year landed 
immigrant status was first obtained. 
 

What language does this 
person speak most often 
at home? 

Report the language spoken most often at home. Report more than one language 
only if all languages are spoken equally often. 
 
For a person who lives alone: 
• report the language in which you feel most comfortable. 
 
For a child who has not yet learned to speak: 
• report the language spoken most often to this child at home. If two 
languages are spoken, report the language spoken most often. If 
both languages are used equally often, report both languages. 

To which ethnicity or 
cultural group(s) did 
this person’s ancestor’s 
belong? 

This question refers to the ethnic or cultural origins of a person’s ancestors.  An 
ancestor is someone from whom a person is descended and is usually more 
distant than a grandparent. Other than Aboriginal persons, most people can trace 
their origins to their ancestors who first came to this continent. Ancestry should 
not be confused with citizenship or nationality. 
 
For all persons, report the specific ethnic or cultural group or groups to which 
their ancestors belonged, not the language they spoke. For example, report 
“Haitian” rather than “French”, or “Austrian” rather than “German”.  
 
For persons of East Indian or South Asian origins, report a specific group.  Do 
not report “Indian”. For example, report “East Indian from India”, “East Indian 
from Guyana”, or indicate the specific group, such as “Punjabi” or  
“Tamil”. 
 
For persons with Aboriginal ancestors, report a specific group. For 
example, report “Cree”, “Micmac”, “Ojibway”, “North American 
Indian”,“Métis”. Do not report “Indian”. 

 

                                                            
15 Information obtained from 2001 Census [http://www.statcan.ca/english/sdds/instrument/3901_Q2_V2_E.pdf] 
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A3: Custom tabulation specifications 

 

Table 18: Custom tabulation specifications 
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Variable Notes 

Total – Population   

Immigrants – Total Total also includes those who immigrated between 1991 and 1996 

Recent immigrants  Immigrants who arrived between 1996 and 2001 

Immigrated prior to 1991  

Reported knowledge of 
English and/or French 

 

Reported English as 
language spoken most 
often at home 

Includes those who reported English as language spoken most often 
at home, whether or not they reported any other language spoken 
most often at home 

Reported French as 
language spoken most 
often at home 

Includes those who reported French as language spoken most often 
at home, whether or not they reported any other language excluding 
English as language spoken most often at home 

Reported Punjabi as 
language spoken most 
often at home 

Includes those who reported Punjabi as language spoken most often 
at home, whether or not they reported any other language excluding 
English or French  as language spoken most often at home 

Reported Chinese as 
language spoken most 
often at home 

Includes those who reported Cantonese, and/or Mandarin and/or 
Hakka and/or Chinese n.o.s. as their language(s) spoken at home, 
whether or not they reported any other language excluding English 
or French as language spoken most often at home. 

Reported non-official 
language (other than 
Chinese or Punjabi) as 
language spoken most 
often at home 

Includes those who reported one or more non-official languages as 
their language(s) spoken most often at home, excluding those who 
reported English, French, Punjabi or Chinese.  

Aboriginal Ethnic 
origins 

Includes those who reported North American Indian and/or Métis 
and/or Inuit origins, whether or not they also reported any other 
ethnic origin(s). 

African Ethnic origins Includes those who reported one or more African Ethnic origins, as 
defined in Appendix C of the 2001 Census Dictionary (attached), 
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Variable Notes 

whether or  not they reported any other ethnic origin(s). 

Arab Ethnic origins Includes those who reported one or more Arab origins, as defined in 
Appendix C of the 2001 Census Dictionary, whether or not they 
reported any other ethnic origin(s). 

British Isles Ethnic 
origins 

Includes those who reported English and/or Scottish and/or Irish 
and/or British n.i.e. and/or Welsh origins, whether or not they 
reported any other ethnic origin(s)any other ethnic origin(s). 

Caribbean, Latin, Central 
and South American 
ethnic origins 

Includes those who reported one or more Caribbean Origins and/or 
Latin/Central/South American origins, as defined in Appendix C of 
the 2001 Census dictionary, whether or not they reported any other 
ethnic origin(s). 

North American ethnic 
origins 

Includes those who reported Canadian and/or Québécois and/or 
Provincial and or American (USA) Ethnic origins, whether or not 
they reported any other ethnic origin(s). 

Chinese ethnic origins Includes those who reported Chinese ethnic origin, whether or not 
they reported any other ethnic origin(s). 

East and Southeast Asian 
ethnic origins 

Includes those who reported one or more East and Southeast Asian 
Origins, as defined in Appendix C of the 2001 Census Dictionary, 
excluding Chinese, whether or not they reported any other ethnic 
origin(s). 

French ethnic origins Includes those who reported French and/or Acadian ethnic origins, 
whether or not they reported any other ethnic origin(s). 

Other European ethnic 
origins 

Includes those who reported German and/or Dutch and/or Italian 
and/or Ukrainian and/or Polish and/or Russian and/or Portuguese 
and/or Norwegian and/or Danish and/or Jewish and/or Swedish 
and/or Croatian and/or Greek and/or Finnish and/or Spanish and/or 
Austrian and/or Romanian and/or Czech and/or Swiss and/or 
Serbian and/or Yugoslav n.i.e. and/or Slovak and/or Icelandic 
and/or Belgian origins, whether or not they reported other ethnic 
origin(s). 

South Asian ethnic 
origins 

Includes those who reported one or more South Asian ethnic 
origins, as defined in Appendix C of the 2001 Census Dictionary, 
whether or not they reported any other ethnic origin(s). 

West Asian ethnic Includes those who reported one or more West Asian ethnic origins, 
as defined in Appendix C of the 2001 Census Dictionary, whether 
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Variable Notes 

origins or not they reported any other ethnic origin(s). 

Oceania ethnic origins Includes those who reported one or more Oceania Origins, as 
defined in Appendix C of the 2001 Census Dictionary, whether or 
not they reported any other ethnic origin(s). 
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