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SUMMARY 

Objective 

The purpose of this analysis was to compare health care utilization as well as costs and mortality 

of individuals with diabetes in the province of Saskatchewan from 1991 to 2001, according to 

residential location.  

Methods 

The National Diabetes Surveillance System (NDSS) criteria were applied to Saskatchewan 

Health’s administrative databases to identify individuals with diabetes between 1991 and 2001.  

The analysis included health care resource utilization and cost data across five categories of 

health care services (physician visits, prescription medications, hospitalizations, day surgeries 

and dialysis) for these individuals, grouped by calendar year (1991-2001).  Crude and directly 

age-standardized (to the 2001 Canadian population) cost comparisons were made between 

individuals who resided in large urban, small urban or rural areas.  All costs are expressed in 

2001 dollars.  Crude and directly age-standardized mortality rates were also assessed for the 

three locations of residence.  Registered Indians were excluded from all analyses because 

prescription drug utilization was unavailable for this portion of the population. 

Results 

Between 1991 and 2001, 57,774 individuals were identified as having diabetes (from the 

Saskatchewan Health-covered population less registered Indians), of whom approximately 46% 

(n=26656) resided in rural areas.  In 2001 those who resided in large urban centres had 15.2 ± 

15.9 physician visits on average, while those in small urban and rural areas had 14.5 ± 14.5 and 

14.2 ± 14.0 visits, respectively (P value<0.01 compared to large urban).  While the number of 

visits to general practitioners was similar across the three locations of residence, individuals who 

resided in large urban centres had more specialist visits on average: in 2001, individuals in large 

urban centres had 3.1 visits compared to 1.5 visits for those in rural areas.  The average number 

of prescriptions dispensed each year was lowest for those living in large urban centres and 

highest for those living in small urban centres, yet prescription costs were highest for large urban 
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centre dwellers.  While the average number of hospitalizations for rural area residents was 

highest, the average length of stay for these residents was shorter than for those in small and 

large urban centres.  Age-standardized hospital costs were similar for all subjects.  

Haemodialysis was the dialytic modality more commonly used for residents of large urban 

centres and was associated with higher costs.  In 2001 dialysis costs for large urban centre 

residents were more than double the average dialysis costs for rural area residents ($291 vs $119, 

P value < 0.001).  Despite differences in costs and utilization in the individual cost categories, 

overall health care costs were similar regardless of residential location.  Age-standardized 

mortality rates rose significantly over the follow-up period, but did not differ by residential 

region. 

Conclusions 

From 1991 to 2001, we observed systematic differences in health care utilization and costs for 

physician services, prescriptions, hospitalizations, day surgeries, and dialysis according to 

residential location.  Overall direct health care costs and mortality, however, were similar for 

those living in rural or urban centres.  Thus, differences in the mix of services received by 

residents living in different locations did not appear to affect either economic or clinical 

outcomes.  

 2 Institute of Health Economics Working Paper 06-04 



INTRODUCTION 

Approximately 22% to 38% of the Canadian population reside in rural areas (Mitura 2003).  

Recent reports have suggested that the health status of individuals who reside in rural areas may 

be inferior to those who live in urban centres.  For example, rural dwelling Canadians experience 

shorter life expectancies and disability-free life expectancies and are more likely to rate their 

health as fair to poor (Mitura 2003; Shields 2002). 

A number of factors may relate to the comparatively poor health of individuals in rural areas.  

Those who live in rural areas tend to be older than those who live in urban centres (Natural 

Resources Canada 2004c; Mitura 2003) and, as such, are more likely to experience chronic 

illnesses such as diabetes, arthritis and heart disease (Mitura 2003; Health Canada 2003; 

Statistics Canada 2000; Center for Chronic Disease Prevention and Control 2002).  Further, 

individuals who live in Canada’s rural areas are more likely to engage in poor health practices 

such as smoking (32% of adults in rural areas compared to 22% in major metropolitan areas) and 

are more likely to be overweight (40% of adults compared to 27% in major metropolitan areas) 

(Mitura 2003).  In the rural Prairie Regions specifically, obesity, smoking and heavy drinking 

rates are higher than the national average (Shields 2002). 

Rural health regions provide care for an older, less healthy population that tend to have more risk 

factors for chronic diseases such as diabetes and heart disease.  Poor health status and chronic 

conditions have been associated with increased utilization of health services (Maddigan 2005; 

Brown 1994; Walter-Ginzburg 2001; Wyke 2003; Jordan 2003; Parkerson, Jr. 2000; Pearson 

1999; Kennedy 2001).  Thus, individuals who reside in rural areas may be expected to have 

higher utilization rates of health care resources than those residing in urban areas. 

Rural health care delivery, however, can pose unique challenges compared to health care 

delivery in urban centres.  Shortages of medical resources and personnel and a lack of 

specialized services in rural areas may threaten quality of care and the ability of the rural 

population to access needed services (Touati 2004).  The result can be inequities in access to 

services and, hence, decreased utilization (Touati 2004).  Previous research has found increased 

utilization of some resource categories, but decreased utilization of others in rural regions of 
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Canada and the United States (Bay 1997; Booth 2003; Veugelers 2003; Blazer 1995).  Decreased 

utilization has been ascribed, in part, to difficulties with health care delivery in rural areas and 

other barriers to access in these areas (Mathews 2004).  With regards to physician services, for 

example, there are four-fold differences between physician to patient ratios in rural areas (1:797) 

and urban areas (1:193) in Canada (Hutten-Czapski 1998).  Further, individuals who reside in 

rural areas are less likely to have a regular medical doctor than are those who reside in urban 

areas (Mathews 2004) and have longer distances to travel to see physicians, particularly 

specialists, compared to their urban counterparts (Natural Resources Canada 2004a; Natural 

Resources Canada 2004b).  Long distance to a health care provider has been shown to be a 

barrier to utilization (Nemet 2000). 

Diabetes is an example of a chronic condition that requires quality care in order to ensure that the 

impact of the condition itself and its associated complications and comorbidities are limited 

(Canadian Diabetes Association 2003).  The common comorbidities of cardiovascular and 

kidney disease require attention to multiple risk factors.  Unfortunately, care for both rural and 

urban dwelling individuals with diabetes appears to be somewhat substandard compared to 

recognized treatment guidelines (Rosenblatt 2001; Supina 2004; Klinke 2004; Toth 2003; 

Glasgow 2000; Andrus 2004).  Further, it has been shown that individuals in rural areas with 

diabetes are less likely than urban dwelling individuals to receive preventive therapies and 

appropriate monitoring (Rosenblatt 2001; Klinke 2004; Andrus 2004). 

Utilization and access to health care services are important issues to consider in treating diabetes 

given that a large component of diabetes care is preventive and requires access to health care 

providers to receive this care (Canadian Diabetes Association 2003).  Further, access issues may 

decrease the utilization of some categories of health care services in rural areas, while the age 

and health of the rural population may demand greater consumption of resources in other 

categories where access is less problematic.  If differential utilization exists across multiple 

categories of health care resources, overall health care costs and clinical outcomes could be quite 

different for rural and urban area residents.  This would have important policy implications.  

Finally, as health care reform attempts to improve the efficiency of health care delivery, it is 

important to explore trends in both utilization and costs over time. 
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In 2001, Saskatchewan had the highest proportion of rural dwellers among Canada’s western 

provinces with approximately 36% of the population residing in rural areas (i.e. areas with 

populations of less than 1000 or fewer than 400 persons per square kilometre) (Statistics Canada 

2002).  This makes the rural and urban differences in health care utilization and associated costs 

among diabetes patients within Saskatchewan particularly relevant to consider.  Thus, our 

objective was to explore health care utilization, costs and mortality rates of individuals with 

diabetes in the province of Saskatchewan according to their location of residence from 1991 to 

2001.  

RESEARCH DESIGN AND METHODS 

Data Sources 

Administrative databases from Saskatchewan Health were used in the analyses (Downey 2000).  

These databases contain information on prescription drug use, hospitalizations, physician 

services and dialysis for all eligible residents of Saskatchewan and have been used in numerous 

epidemiologic studies (Downey 2000).  Data pertaining to the age, sex and registered Indian 

distribution of all Saskatchewan Health beneficiaries from 1991 to 2001 were obtained from 

Saskatchewan Health (Saskatchewan Health 2005a). 

Study Population 

Diabetes Cohorts 

The National Diabetes Surveillance System (NDSS) criteria (Health Canada 2003) were applied 

to Saskatchewan Health’s administrative databases to identify individuals with diabetes in the 

covered population between 1991 and 2001.  Individuals are considered to have diabetes if they 

have two physician visits with a diagnosis of diabetes (ICD-9 code of 250 ) on two different days 

within any contiguous 730-day period or one hospitalization with a discharge diagnosis of 

diabetes (ICD-9 code of 250 from the first three diagnostic fields) (Health Canada 2003).  

Although the NDSS case definition is typically applied for individuals aged 20 years and older, 

we have included those less than 20 years old as well so that the entire covered population with 

diabetes (both type 1 and type 2) could be included.  The diabetes cohort for each year was 

comprised of incident or prevalent diabetes cases with active Saskatchewan Health coverage.  
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Individuals who met the NDSS criteria for diabetes in the years 1989 or 1990 were identified as 

prevalent diabetes cases in 1991. 

The subject’s diabetes index date was the date of hospital discharge for diabetes or the date of 

the first physician visit that qualified the subject.  Location of residence was determined at index 

and classified as either large urban, small urban or rural.  Large urban centres had populations 

that exceeded 100,000 (Saskatoon and Regina), small urban centres had populations between 

5000 and 99,999 (Estevan, Humboldt, Lloydminster, Meadow Lake, Melfort, Moose Jaw, 

Nipawin, North Battleford, Prince Albert, Swift Current, Weyburn and Yorkton), and rural areas 

had populations of less than 5000. 

Estimation of Health Care Resource Utilization and Costs 

Health care resource use was identified from service records in the linkable administrative 

databases of Saskatchewan Health.  These data were collected for each individual and grouped 

according to calendar year.  

Physician Visits 

Physician service records were used to estimate utilization and costs of physician services.  The 

information available in this database included date of services, ICD-9 diagnostic code 

associated with the claim, type of physician and fee paid (Appendix A).  Fee for service claims 

were collapsed to create physician visits.  A physician visit is defined as a single record for 

services received by a patient from a single physician for the same diagnosis on the same day at 

the same clinic and same location.  Physician visits included visits to general practitioners, 

specialists, and out-of-province physicians, as well as visits to other practitioners who provided 

insured services, such as optometrists.  Capture of visits to salaried and contract physicians was 

incomplete.  Visits to Saskatchewan Cancer Agency salaried physicians were not captured.  The 

amount paid for each visit was used to determine the cost for physician services.  These values 

were then converted to 2001 dollars using the Consumer Price Index for Health Care Services 

basket, which was obtained from Statistics Canada (See Appendix B).  
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Prescriptions  

The number of prescriptions per year was determined from the Saskatchewan Drug Plan (DP) 

database.  The database contains out-of-hospital medication claims for all beneficiaries eligible 

for DP benefits.  Prescriptions for beneficiaries whose prescription drug benefits are provided by 

a federal government agency (e.g. First Nations & Inuit Health, Health Canada) are not included 

in the database (Saskatchewan Health 2005).  With these exclusions, the study captured 

prescriptions for approximately 90% of the covered population (Downey 2000). 

Prescription drug costs were compiled from the same database.  This database contains the total 

approved, total submitted and program portions of the prescription cost.  The total amount 

approved was used to estimate prescription costs for active diabetes cases for each year.  The 

total for each year was then converted to 2001 dollars using the Consumer Price Index 

Prescribed Medicines basket (Appendix B).  

Hospitalizations and Day Surgeries 

The number of hospital and day surgery discharges each year was obtained from Saskatchewan 

Health’s hospital services file which includes data on all hospital discharges for Saskatchewan 

Health beneficiaries (including out-of-province hospital discharges).  As the database captures 

hospital discharges, an individual who is transferred between two institutions would have 

separate records for each discharge.  Each inpatient discharge record contained a resource 

intensity weight (RIW) calculated by the Canadian Institute of Health Information, admission 

and discharge dates, diagnostics codes, discharge type (alive, dead or other) and hospital type 

(provincial, regional, community - including district, community and northern hospitals- or 

out-of-province) (Appendix A).  Provincial hospitals were those located in Regina and 

Saskatoon.  Regional hospitals included those in Moose Jaw, Prince Albert, North Battleford, 

Swift Current and Yorkton. Lloydminster Hospital was also included as a regional hospital after 

January 1, 2001.  The discharge date was used to determine the calendar year in which a hospital 

discharge occurred. 

The cost per hospitalization in 2001 dollars was determined by multiplying the RIW by the 

funding per weighted case for 2001 (Johnson 2002) and was estimated to be ($3369.77) ( M. R. 

Stang, personal communication, March 4, 2004).  Missing RIWs and day procedure group 
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(DPG) weights were estimated using an algorithm provided by Saskatchewan Health (based, in 

part, on length of stay) and mean imputation, respectively (Appendix C). 

Hospital discharge records for day surgery procedures were identified from the hospital services 

file as well.  A cost per day surgery was assigned based on the DPG weight multiplied by the 

estimated funding per weighted case for 2001 ($3369.77).  Actual DPG weights were 

unavailable for the three fiscal years 1991/92 through 1993/94.  Although 1993/94 was the 

introductory year for DPGs and DPG weights, the reported values for this fiscal year were 

considered unreliable.  Therefore, we used the respective fiscal annual average DPG weight 

calculated and provided by Saskatchewan Health (W. Downey, personal communication, 

October 11, 2001) for all day surgery records for the calendar years 1991 through 1993.  The 

annual average DPG weight for the 1991/92 fiscal year, for example, was used for all day 

surgery records in 1991.  For the 1994 to 1998 calendar years, a mean imputation method was 

used to estimate missing DPG weights.  Using this approach, missing weights were replaced with 

the mean DPG weight within each calendar year (1994 to 1998).  After 1998 there were no 

records with missing DPG weights (Appendix D). 

Dialysis 

The physician services file was used to identify individuals who were on dialysis, based on fee-

for-service billing codes (FSCs).  Duration, frequency and patterns of dialysis were used to 

estimate the duration of time each year that individuals were on haemodialysis or peritoneal 

dialysis.  Duration of haemodialysis was determined for each year by subtracting the date of the 

earliest haemodialysis code from the date of the last haemodialysis code within a given year.  

The duration of time between the last haemodialysis code in one year and the first haemodialysis 

code in the subsequent year was determined.  If this period of time was less than 14 days, 

individuals were assumed to be on haemodialysis until the end of the calendar year and from the 

beginning of the next calendar year.  We then assessed the average number of days between 

haemodialysis codes within a calendar year.  If the average number of days between 

haemodialysis codes within a year was less than or equal to 14 days, we assumed that 

haemodialysis was ongoing.  If the duration of time between haemodialysis codes exceeded 14 

days on average, the duration of haemodialysis within a given year was estimated from the time 

between individual dialysis codes. In this case, haemodialysis was considered to be ongoing 
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during a particular segment of the year if the duration of time between codes was less than 14 

days for that segment.  When the duration of time between codes was more than 14 days, 

haemodialysis was not considered ongoing during such segments of the calendar year.  The same 

algorithm was used to determine the duration of peritoneal dialysis.  For peritoneal dialysis 

patients who received haemodialysis on occasion, the duration of haemodialysis each year was 

estimated as previously described for haemodialysis. 

Annual dialysis costs were calculated by multiplying the proportion of each calendar year on 

either haemodialysis or peritoneal dialysis by the estimated annual cost of each dialysis modality.  

The cost estimate from a prospective observational study of patients attending dialysis clinics in 

Calgary, Alberta was used (Lee 2002).  We used the annual cost of either haemodialysis or 

peritoneal dialysis excluding physician services (as these costs were captured in the physician 

visits costs), but prescription costs were included.  This value was converted to 2001 Canadian 

dollars (1 US dollar = 1.45 Canadian dollars) (estimated from the Consumer Price Index Health 

Services basket (Appendix B) and was found to be $52,719 dollars per year of haemodialysis or 

$37,431 dollars per year of peritoneal dialysis (Appendix E).  

Mortality 

Mortality rates were determined for each calendar year.  For each mortality calculation, the 

numerator was the annual number of deaths in the active diabetes cohort and the denominator 

was the number of individuals with active diabetes for that year.  Mortality was expressed as a 

rate of deaths per 1000 population with diabetes.  

Analysis 

Health care resource utilization and costs (in 2001 dollars) were determined per calendar year 

according to location of residence: large urban centres, small urban centres and rural areas.  

Registered Indians were excluded from the analysis because the Saskatchewan Health databases 

do not capture their prescription drug use.  For each category of health care resource utilization 

(other than dialysis) the average number of encounters was determined.  Physician visits were 

assessed for all general practitioners and specialists both separately and as a total.  For those 

individuals on dialysis, the average number of days each year on each dialysis modality was 
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determined.  The number of individuals per 1000 on each dialysis modality was also deter. 

Utilization patterns of relevant medication categories (angiotesin converting enzyme (ACE) 

inhibitors, HMG-CoA reductase inhibitors (statins), acetylsalacylic acid (ASA), antidiabetic 

agents and diabetes-related diagnostic agents) were assessed for 2001.  Individuals were 

categorized as having either no prescription or one or more prescriptions for each medication 

class in 2001.  The primary or most responsible reason for hospitalization and type of hospital at 

which an encounter occurred was compared across the locations of residence. 

Crude average health care costs per individual were determined for each cost category and 

overall.  Directly age-standardized (to the 2001 Canadian population) costs were also 

determined, with the exception of dialysis costs where sample size did not permit age 

standardization.  Non-parametric tests of statistical significance (Chi-Square and Kruskal-Wallis, 

as appropriate) were used for comparisons of crude utilization and costs across locations of 

residence for 2001. 

To explore rural versus urban differences in outcomes, crude and directly age-standardized (to 

the 2001 Canadian population) mortality rates were determined for the three locations of 

residence.  

RESULTS 

Utilization and Costs 

From 1991 to 2001, a total of 57,774 individuals from the general population (i.e. covered 

population less registered Indians) were identified as having diabetes (Tables 1 and 2).  

Approximately 46% (n=26,656) of these individuals resided in rural areas.  Individuals residing 

in rural areas (63.1 ± 16.2 years) and small urban centres (62.5 ± 16.9 years) were significantly 

older than those who resided in large urban centres (59.3 ± 17.3, p < 0.001) (Table 1).  Without 

considering differences in age, overall mortality during the follow-up period in large urban areas 

was lower compared to rural and small urban centres (Table 1).  During the follow-up period the 

number of active diabetes cases increased from 23,069 in 1991 to 41,630 in 2001 (Table 2), 

representing 4.5% of Saskatchewan’s covered population that year, (excluding the Registered 

Indian population). 
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Physician Services 

For most years, the average number of physician visits was higher for individuals with diabetes 

who resided in large urban centres than in small urban or rural areas.  In 2001, those who resided 

in large urban centres had 15.2 ± 15.9 physician visits on average, while those in small urban and 

rural areas had 14.5 ± 14.5 and 14.2 ± 14.0 visits, respectively (p<0.01 compared to large urban) 

(Figure 1).  While the number of visits to general practitioners was similar across the three 

locations of residence, individuals who resided in large urban centres had more specialist visits 

on average (Figures 2a and 2b).  Crude physician costs were similar for small urban and rural 

areas, both being considerably lower than physician costs in large urban centres (Figure 3a).  

Physician costs in large urban centres were $784 ± $823, compared to $679 ± $724 in small 

urban and $674 ± $705 in rural areas (p < 0.001 for both comparisons) in 2001.  Age 

standardization reduced the magnitude of the differences in costs according to location of 

residence, although the differences persisted (Figure 3b). 

Prescription Drug Plan Services 

Over the 11-year follow-up period, the average number of prescriptions dispensed each year was 

lowest for those in large urban centres and highest for those living in small urban centres.  In 

2001, individuals who resided in large urban centres had approximately 2.2 fewer prescriptions 

dispensed than individuals who resided in large urban centres (p<0.001 for the difference) 

(Figure 4). 

In 2001, the use of an ACE inhibitor or ASA was highest in rural areas while statin use was 

highest in large urban centres (Table 3).  In large urban centres, however, the use of an ACE 

inhibitor in combination with a statin was highest, with 11.6% of individuals receiving one or 

more prescriptions for each agent in 2001.  The use of the three agents together was low (1.7 to 

2.0%) in all locations of residence, with no significant differences among areas (Table 3).  

Metformin was the most commonly used anti-diabetic agent in all three locations of residence 

(Table 3), and its use was significantly higher in large urban and rural areas than in small urban 

areas.  More than one-half of individuals had one or more prescriptions for diabetes monitoring 

supplies (Table 3). 
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Closer examination of treatment patterns with anti-diabetic agents revealed that over one-third of 

individuals with diabetes were managed without medication in 2001.  Small urban centres had a 

larger proportion of individuals managed without medication (37.5%, p < 0.001) compared to 

large urban (33.3%) and rural regions (33.0%).  Insulin use, alone or in combination with oral 

agents, was highest in large urban centres (Table 4).  For those managed with an oral agent 

without insulin (45.4% of the study population), metformin was the most common treatment, 

alone or in combination with sulphonylurea (Table 4). 

In contrast to utilization, crude prescription costs were higher in large urban centres than in small 

urban or rural areas (p < 0.001 for both comparisons in 2001) (Figure 5a).  Age-standardized 

differences in prescription costs were larger than crude differences (Figure 5b). 

Hospital Services 

The average number of hospitalizations for residents of large urban centres was considerably 

lower than for small urban and rural residents, with the magnitude of differences among 

residential locations decreasing from 1991 to 2001 (Figure 6).  While the average number of 

hospitalizations was highest for individuals residing in rural areas, the average length of stay was 

shorter for residents of small and large urban centres (Figure 7).  From 1991 to 2001 the average 

length of stay decreased for all location categories.  The primary or most responsible reasons for 

hospitalization were similar in the three locations of residence, with cardiovascular disease being 

the single most common reason in all regions each year (Table 5).  Individuals residing in large 

urban centres tended to be hospitalized locally (Table 6), but a significant proportion of 

individuals residing in small urban and rural areas were hospitalized in provincial hospitals. 

Crude hospital costs decreased dramatically over the follow-up period with the differences in 

costs by residential location decreasing as well (Figure 8a).  In 2001 the average cost per 

hospitalization was $1967 ± $7019 in large urban centres, $2272 ± $8475 in small urban and 

$2175 ± $7580 in rural areas (p<0.001 for small urban and rural compared to large urban) 

(Figure 8a).  After age standardization, hospital costs were similar in all locations of residence 

(Figure 8b). 
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Day Surgeries 

The number of day surgeries per diabetes case each year was higher among those residing in 

large and small urban centres at index compared to those living in rural areas (Figure 9).  In 2001 

the average number of day surgeries for the cohort residing in large urban centres (0.26 ± 0.78) 

was significantly higher than those observed for the cohorts residing in small urban (0.23 ± 0.82) 

and rural areas (0.20 ± 0.71) (p<0.01 for both comparisons) (Figure 9).  Similar to utilization, 

day surgery costs were higher in large and small urban areas compared to rural areas, before and 

after age standardization (Figures 10a and 10b). 

Dialysis 

Each year, the estimated duration of haemodialysis for individuals who resided in rural areas at 

index was shorter than for individuals who resided in large or small urban centres (Figure 11).  

While the patterns of peritoneal dialysis were less clear, it did appear that, for the most part, 

dialysis recipients who resided in large urban centres had shorter durations of peritoneal dialysis 

(Figure 12).  A greater proportion of the total population who resided in large urban centres was 

on haemodialysis (either alone or in combination with peritoneal dialysis) than in either small 

urban centres or rural areas during each year of follow-up (Figure 13).  The proportion of the 

total population on haemodialysis who resided in small urban centres increased considerably in 

2000 and 2001 compared to previous years (Figure 13).  The proportion of dialysis recipients 

residing in large or small urban centres who were on haemodialysis, alone or in combination, 

was also higher compared to rural areas in most years (Figure 14).  The average per capita annual 

dialysis costs increased from 1991 to 2001 for all subjects and were much higher in large urban 

centres than in small urban centres and rural areas (Figure 15).  In 2001 costs for large urban 

centre residents were more than double the average dialysis costs for those in rural areas ($291 

vs $119, p < 0.001).  Dialysis costs were similar for small urban centre residents and rural 

residents from 1991 to 1999, but in 2000 and 2001, costs for small urban residents rose 

considerably (Figure 15). 
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Overall Health Care Costs 

In the early years of the follow-up period, there appears to be a gradient in overall health care 

costs with rural areas having the highest per capita costs and large urban areas having the lowest 

(Figure 16a and Table 7).  By 2001 overall per capita health care costs were similar in all regions 

and differences were not statistically significant.  Age-standardized overall costs were similar in 

all locations of residence for the 11-year study period (Figure 16b and Table 7).  Hospitalizations 

represented the largest component of health care costs regardless of the location of residence, 

ranging from 44% in large urban centres to 49% in rural areas (Figures 17a, 17b and 17c).  In 

large and small urban centres, dialysis and medication costs accounted for a larger proportion of 

health care costs than in rural areas. 

Mortality   

The crude mortality rate was lowest in large urban centres from 1991 to 2001 (Figure 18a).  The 

highest crude mortality rate was found in small urban centres in 2001, a rate of 50 per thousand.  

In large urban centres, the crude mortality rate reached a maximum of 18 per thousand in 1998 

before decreasing to 16 per thousand in 2001.  Age-standardized mortality rates did not differ 

across regions; however, in all regions the age standardized mortality rate significantly increased 

over the follow-up period (Figure 18b). 

DISCUSSION 

We explored differences in health care utilization and costs in Saskatchewan among individuals 

with diabetes over an 11-year period according to urban-rural residence at index.  Health care 

utilization varied across locations of residence for the specific health care service categories.  

Utilization of physician services, haemodialysis and day surgeries were higher for individuals 

residing in large urban centres, but these individuals had fewer prescription dispensations and 

hospitalizations.  As would be expected, utilization differences across locations of residence 

translated into higher costs for physician care, dialysis and day surgeries in large urban areas, 

and lower costs for hospitalizations.  Interestingly, prescription costs were highest in the large 

urban centres even though fewer prescriptions were dispensed on average, indicating increased 

utilization of more expensive prescription medications in large urban centres. 
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Despite different utilization patterns across the five categories of health care services, overall 

crude and age-standardized costs were similar across large urban, small urban and rural areas.  

For all locations of residence, average crude and age-standardized overall health care costs 

decreased from 1991 to 2001, a trend that was mainly influenced by decreasing hospital costs.  

Differences in utilization patterns do not appear to have impacted mortality in diabetes, however, 

as age-standardized mortality rates were similar in all areas from 1991 to 2001. 

Physician Visits 

Individuals who resided in large urban centres made more physician visits on average than did 

those who resided in small urban or rural areas.  We observed a higher number of specialist visits 

by individuals in large urban centres compared to small urban or rural areas, but the average 

number of general practitioner visits did not differ.  Previous research has also found a similar 

number of family physician visits between rural and urban areas, but more frequent specialist 

visits in urban areas (Veugelers 2003).  In our present study, it appears that realized access to 

general practitioners was similar in urban and rural areas for individuals with diabetes, but access 

to specialists in rural areas may be a concern.  It is not possible, however, to comment on the 

appropriateness of the rates of specialist visits, as there may be some degree of over-utilization of 

specialists as a result of easier access for individuals residing in large urban centres.  Further, 

given that care received from general practitioners may be comparable to specialist care, it would 

be inappropriate to infer that the quality of care received in rural areas was inferior simply 

because it was delivered by general practitioners. 

We could not determine if more frequent specialist care was associated with better outcomes for 

individuals with diabetes.  As would be expected with more frequent specialist visits, the costs of 

physician care for individuals in large urban centres exceeded those for individuals in rural areas.  

It does not appear that the more frequent specialist care led to better pharmacologic management 

of diabetes overall, as the use of ACE inhibitors, statins and ASA in combination was 

comparable in all locations of residence. Individuals residing in large urban centres were more 

likely to be on both a statin and ACE inhibitor in combination.  Hospital discharge rates and 

costs were lower for those in large urban centres, but we could not establish a causal relationship 

between specialist care and hospitalizations from these data.  Regardless, mortality was similar 
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in all locations of residence after differences in age distribution of the populations were 

considered.  Thus, from these results, the overall benefit of more frequent specialist care remains 

unclear. 

Prescriptions 

Despite having fewer prescription dispensations on average, prescription medication costs were 

higher in large urban centres than in small urban or rural areas.  Decreased utilization with 

increased costs suggested that medications used by individuals in large urban centres were more 

expensive than those used in small urban or rural areas.  A number of relatively expensive 

medications are recommended for vascular protection in diabetes, including ACE inhibitors and 

statins (Canadian Diabetes Association 2003).  Thus, we examined use of these agents in the 

three locations of residence to determine if this explained the observed cost differences.  

Compared to rural areas, a larger proportion of individuals who resided in large urban centres 

had one or more statin prescriptions, but fewer weredispensed an ACE inhibitor.  As well, the 

use of statins, ACE inhibitors and ASA in combination was similar in all areas.  Patterns of use 

of antidiabetic agents and testing supplies do not explain differences in costs between rural and 

large urban areas.  Insulin use was higher in large urban centres, but the proportion of individuals 

on at least one medication for diabetes was similar in rural areas and large urban centres.  Thus, 

from the utilization patterns of these medications, it appears that statins may have accounted for 

some of the higher prescription costs for individuals residing in large urban centres. 

Current guidelines for the management of diabetes in Canada suggest the use of lipid-lowering 

therapies, ACE inhibitors and antiplatelet agents (e.g. ASA) for vascular protection in diabetes 

(Canadian Diabetes Association 2003).  Patterns of utilization of these agents individually 

suggest that those who resided in rural areas were the most likely to be treated with either an 

ACE inhibitor or ASA, with 40.0% and 8.3%, respectively, having one or more prescriptions in 

2001.  The use of ACE inhibitors, statins and ASA in combination, however, was not 

significantly different for individuals residing in large urban, small urban or rural areas. 

Overall, in 2001 only 1.9% of individuals with diabetes were dispensed this combination of 

medications, despite the 1998 CDA guidelines recommending their use (Meltzer 1998).  Thus, 

adherence to the recommended treatment guidelines was exceedingly low, regardless of the place 
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of residence.  It might be expected that adherence to treatment guidelines would be higher in 

large urban areas where more specialist care was received, but this was not the case. It is not 

clear if there were differences in the prescribing of agents for vascular protection between 

general practitioners or specialists or whether specialists recommended treatment according to 

the guidelines, but these recommendations were not followed up.  

Hospitalizations 

Hospitalization was the largest cost category of the five analysed, and varied as a proportion of 

overall costs across the three locations of residence.  Residents in large urban centres had the 

lowest rates and cost of hospitalization, yet tended to have longer lengths of stay than did 

individuals from rural areas.  Thus, higher costs for rural area residents were not related to length 

of stay but to more frequent hospital discharges, which could relate to transfers between 

hospitals.  If, for example, an individual who resided in a rural area were hospitalized first 

locally, then transferred to a large urban centre and then back to a local rural hospital, this would 

appear as three hospital discharges with shorter lengths of stay.  Age-standardized costs of 

hospitalizations did not differ across the three locations of residence; thus, more frequent 

hospitalizations in rural areas could also be an age-related phenomenon. 

Dialysis 

Average dialysis costs were considerably higher for individuals who resided in large urban 

centres compared to rural areas.  Due to the small number of individuals who received dialysis, 

we were unable to age-standardize dialysis costs to adjust for differences across areas.  It did 

appear, however, that higher dialysis costs for individuals living in large urban were related both 

to the larger proportion of the cohort on haemodialysis and to a longer average duration of 

haemodialysis each year for dialysis recipients.  Haemodialysis is considerably more expensive 

than peritoneal dialysis ($52,719 dollars per year compared to $37, 431 dollars per year) (Lee 

2002).  Previous research has found that dialysis modality, rather than geographic location of the 

dialysis unit in itself, explained a significant amount of cost variation in dialysis (Hirth 2001).  

The observed cost differences are to be expected due to the differential utilization of 

haemodialysis according to location of residence.  However, the reasons for the differential 

utilization of haemodialysis are not clear.  It is possible that individuals who resided in urban 
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areas had closer access to haemodialysis centres.  As well, it is possible that rural residents 

choose peritoneal dialysis over haemodialysis in order to avoid the travel that might be 

associated with haemodialysis. 

Overall Costs 

Despite difference in the patterns of health care utilization, no regional differences were 

observed in age-adjusted overall costs for the 11-year follow-up period.  In the later years of 

follow-up, crude costs were similar as well.  Thus, it appears that rural location, in itself, was not 

associated with higher per capita health care costs overall, despite the unique challenges of rural 

health care delivery.  Importantly, the overall average cost of care per individual with diabetes 

decreased from 1991 to 2001 for all locations of residence.  Of course, the overall cost of care for 

the population increased due to an increasing prevalence of the condition over time.  Hospital 

costs were the largest cost category (44 to 49% in 2001) and, as such, strongly influenced the 

observed trends in overall costs.  Dialysis, day surgery and prescription costs tended to increase 

from 1991 to 2001, but were offset by larger decreases in hospital costs. 

Mortality 

Age-standardized mortality rates increased slightly over the follow-up period for all locations of 

residence, with no differences according to rural versus urban residence.  Previous research in 

the general Canadian population found that individuals who live in metropolitan and urban 

centres have longer life-expectancies (Shields 2002).  Therefore, it is somewhat surprising that 

we did not observe any urban versus rural mortality gradients.  Individuals in rural areas more 

frequently report poor health practices (Shields 2002; Mitura 2003) and diabetes self-care 

involves healthy eating, exercise and weight management (Canadian Diabetes Association 2003).  

In the case of diabetes, it may be that the impact the disease itself has on mortality (Health 

Canada 2003) is more important than the influence of location of residence.  The rising mortality 

rates over the follow-up period are somewhat surprising given the availability of medications for 

preventing complications and of evidence-based treatment guidelines in the later years of follow-

up.  At the same time, it is apparent that in 2001, the use of some of the preventive medications 

(e.g., ASA) was quite low.  In contrast, Booth and colleagues recently reported declining 

all-cause mortality between 1992 and 1999 among the Ontario population with and without 
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diabetes, due in large part to a substantial decline in the rates of heart attack and stroke (Booth 

2006).  They note, however, that despite the declining rate of events, the absolute number of 

cardiovascular events and deaths is actually increasing due to an increase in the prevalence of 

type 2 diabetes. 

Limitations 

The observed differences in cost and utilization of health care services according to location of 

residence should be considered in light of a number of limitations.  First, while there is good 

evidence of the validity of the NDSS criteria for identifying diabetes cases, some cases might 

still be missed (Hux 2002).  Individuals whose physicians do not bill fee-for-service and do not 

shadow bill, for example, may not meet the NDSS criteria for diabetes unless they are 

hospitalized for diabetes.  Further, some settlements in Saskatchewan’s rural and northern health 

regions are served by nurse practitioners (NPs).  Although some NPs shadow bill, the records are 

kept on a separate file and were not included in the compilation of the dataset for this project.  

Thus, utilization and cost are underestimated, particularly for Saskatchewan’s rural population 

with diabetes.  It is possible that visits to primary care providers in some rural regions of 

Saskatchewan were higher than in the large urban centres, but our analyses were unable to 

observe this. 

Categorization of residential location (large urban, small urban or rural area) was available only 

at baseline.  It is possible that some individuals moved between locations of residence during the 

11-year period.  Resource utilization and costs would be attributed to the incorrect category of 

residential location for individuals who moved from one category to another.  The movement 

between rural and urban is unlikely to balance to zero, with the shift from rural to urban likely 

being larger.  Thus, misclassification bias in this respect could be differential. 

Overall cost estimates were limited to the direct costs of medical care, of which five cost 

categories were included.  We were unable to capture resource utilization and costs managed 

under the global budgets of the health regions in Saskatchewan.  This would include resources 

such as diabetes educators, dieticians, podiatrists and auxiliary costs of transplants (e.g. 

transplant coordinators and costs for living donors).  As well, we were unable to capture other 

costs such as emergency department services that were not subject to fee-for-service billing.  By 

Institute of Health Economics Working Paper 06-04  19 



excluding some outpatient costs and emergency department services, average direct medical 

costs of care would be underestimated for all regions.  However, if location of residence were 

associated with the use cost categories that were not included, rural versus urban comparisons of 

overall costs could be biased.  Further, we did not include indirect or direct non-medical costs in 

this analysis.  Travel costs to receive care, for example, are generally greater for individuals who 

live in rural areas (Asthana 2003).  Distances to travel to see a specialist, for example, may be 

approximately 30 times higher in rural areas than in urban areas (Natural Resources Canada 

2004b). 

Data were not directly available from Saskatchewan Health for some cost categories, and 

external sources were used to generate cost estimates.  For example, dialysis costs were based on 

costs estimated in an Alberta study (Lee 2002).  It is not clear to what extent dialysis costs in 

Alberta are generalizable to Saskatchewan.  As well, hospital and day surgery costs were based 

on resource intensity or DPG weights and the estimated funding per weighted case for the year 

2001.  We would have preferred to use the estimated funding per weighted case for each year 

inflated to 2001 dollars, but an estimated funding per weighted case was not available for 1991 

to 1994.  Thus, costs in the early years may have been overestimated.  Further, weights were not 

calculated in the early years and some were missing in later years.  Since April 1, 1998, however, 

weights were missing only if the hospitalization was in an out-of-province hospital that does not 

report to the Canadian Institute for Health Information (CIHI).  Consequently, we had to use 

imputation methods to estimate missing weights. 

We reported patterns of drug use based on drugs covered by the Drug Plan, but recognize that 

this may not reflect all drug use.  As ASA is an inexpensive non-prescription medication, it is 

possible that some individuals chose to purchase this medication without having a claim 

submitted to Saskatchewan Health on their behalf.  This drug use would not be captured in the 

database, leading to an underestimate of ASA use in all locations of residence.  In a sample of 

rural Albertans with diabetes, reported ASA use was considerably higher than what was 

observed in this study, with 22% of individuals in the study self-reporting its use, alone or in 

combination (Klinke 2004).  Thus, it is quite likely that some ASA use was indeed missed in all 

areas. 
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Health policy changes in the province of Saskatchewan from 1991 to 2001 have implications for 

the interpretation of health care utilization and cost trends.  For example, a number of changes in 

co-payments and deductibles for the Saskatchewan Drug Plan occurred during the study period 

which resulted in increased out-of-pocket costs for certain beneficiaries (Johnson 2002).  As 

well, funding of some services, such as laboratory services, changed over the study period and 

were no longer reflected in fee-for-service physician billings after 1993 (Johnson 2002).  Thus, 

estimates of costs and utilization of physician services may appear higher in the earlier years of 

the follow-up period simply due to this change in policy.  The expansion of dialysis services 

available in rural areas in the late 1990s and early 2000’s may have affected utilization of 

haemodialysis.  More sites were added and some existing sites expanded their services by 

increasing the days per week from three to six and adding haemodialysis machines.  Observed 

trends should be considered in light of these policy changes. 

Changes in reporting and recording financial information for administrative records also changed 

over time.  For day surgeries, the calculation of DPG weights was inconsistent in the early 1990s 

and this could impact the cost estimates (Johnson 2002).  There have also been several changes 

to the definition of day surgery over time and the application of the definition was not 

standardized.  As well, a number of RIWs and DPG weights were missing during the early 

1990s, requiring imputation.  There have also been changes in the intensity weight methodology 

over time.  

CONCLUSION 

From 1991 to 2001, we observed differences in the patterns of health care utilization and costs 

for physician services, prescriptions, hospitalizations, day surgeries and dialysis according to the 

location of residence.  Individuals in large urban areas generated higher physician, prescription 

medication, dialysis and day surgery costs than did their rural counter parts, but hospital costs 

were lower.  Overall direct health care costs and mortality, however, were similar for individuals 

residing in rural and urban centres.  It seems that outcomes, both economic and clinical, were 

similar across location of residence even though there were differences in service utilization 

across the five categories.  Thus, differences in the mix of services received by individuals who 
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resided in rural versus urban areas does not appear to have affected either economic or clinical 

outcomes. 
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Appendix A: Saskatchewan Health Data Dictionaries 
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Appendix B: Consumer Price Index 
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Appendix C: Imputation of Resource Intensity Weights (RIW’s) Based Upon Length 
                      of Stay (LOS) 
 

Fiscal year # of days 
length of 

stay 1991/92 1992/93 1993/94 1994/95 1995/96 

0 0.4249 0.4514 0.455 0.5281 0.5303 

1 0.5554 0.5481 0.5612 0.6655 0.5996 

2 0.6653 0.6656 0.6622 0.679 0.6908 

3 0.7188 0.727 0.7472 0.7101 0.7166 

4 0.7619 0.8161 0.8028 0.8923 0.8422 

5 0.8653 0.8967 0.8835 0.9169 0.9504 

6 0.989 0.9681 0.984 1.0572 1.1399 

7 1.1711 1.0131 1.0916 1.0996 1.1202 

8 1.108 1.128 1.1649 1.1693 1.2385 

9 1.2774 1.1945 1.268 1.4224 1.3376 

10 1.3593 1.3541 1.2908 1.4115 1.4139 

>10 0.1445*los+0.0022 0.1423*los+0.0018 0.1438*los+0.0023 0.1539*los+0.0029 0.1578*los+0.0024 
 

 
 

Fiscal year # of 
days 

length 
of 

stay 

1996/97 1997/98 1998/99 1999/00 2000/01 2001/02 

0 0.4914 0.5032 0.4799 0.4518 0.4422 0.4294 

1 0.6408 0.6054 0.5719 0.5191 0.5173 0.4984 

2 0.6477 0.6446 0.6478 0.6037 0.6034 0.5841 

3 0.6989 0.7288 0.7098 0.6722 0.6809 0.6570 

4 0.8172 0.8315 0.783 0.7525 0.7736 0.7537 

5 0.9157 0.9136 0.8837 0.8384 0.8562 0.8225 

6 1.0661 1.0167 0.947 0.9061 0.9226 0.8834 

7 1.0935 1.0779 1.0102 0.9851 0.9891 0.9584 

8 1.2222 1.1969 1.06 1.0546 1.1303 1.0334 

9 1.3139 1.2851 1.1854 1.1507 1.2204 1.1131 

10 1.4048 1.3461 1.2403 1.2065 1.1846 1.1803 

>10 0.1236*los+0.0044 0.1195*los+0.0043 0.1113*los_0.0042 0.1357*los+0.0045 0.1404*los+0.0036 0.1455*los+0.0037 
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Appendix D: Imputation of missing Day Surgery Day Procedure Group Weights 
 

Calendar Year Mean Imputation ValuesA Replacement ValuesB

 Control Diabetes Cases Diabetes Cases and Controls 

1991 - - 0.2175 

1992 - - 0.2220 

1993 - - 0.2304 

1994 0.2683 0.2753 - 

1995 0.2591 0.2803 - 

1996 0.2669 0.2902 - 

1997 0.2543 0.2708 - 

1998 0.2393 0.2615 - 

1999 - - - 

2000 - - - 

2001 - - - 
 
A    Missing day surgery DPG weights for 1994 to 1998 were replaced with the mean value for each cohort for a 
      particular year. There were no missing day surgery DPG weights for 1999 to 2001.  
B   Actual DPG weights were unavailable for three fiscal years: 1991/92 through 1993/94.  Although 1993/94 was 
     the introductory year for DPGs and DPG weights, the reported values for this fiscal year are considered 
     unreliable.  We therefore used the respective fiscal annual average DPG weight calculated and provided by 
     Saskatchewan Health (W. Downey, personal communication, October 11, 2001) for all day surgery records for 
     the calendar years 1991 through 1993.  
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Appendix E: Dialysis Cost Estimation 
 
  Hemodialysis Peritoneal Dialysis 

Total expenses Including Physician Billings and 
Medications1 (2000 US$) 

$42,057  $26,959   

   

Physician Billing 1  

(2000 US$) 

$6761   $1899   

   

Total expenses Excluding Physician Billings (2000 
US$)  $35,296   $25,060   

   

2000 Canadian DollarsA $51,179  $36,337 

   

2001 Canadian DollarsB   $52,719 $37,431 

   
 
A US $1 = CAN $1.45 
B Converted to 2001 dollars using the Consumer Price Index Health Care Services Basket   

                                                 
1 Lee et al. (2002).  Cost analysis of ongoing care of patients with end-stage renal disease: The impact of dialysis 
   modality and dialysis access. American Journal of Kidney Diseases; 40: 611 – 622. 
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Table 1: Comparison of Diabetes Cohorts by Urban or Rural Residence at Index 
 
 Rural Small Urban Large Urban 

N (%) 26656 (46) 11678 (20) 19440 (34) 

Age – Mean (S.D.) years  63.1 (16.2) 62.5 (16.9) 59.3 (17.3)* 

Sex – n (%) Male 14572 (54.7) 5956 (51.0) 10626 (54.7)* 

Follow-Up – Mean (S.D.) years 5.6 (3.5) 5.6 (3.5) 5.6 (3.5) 

Deaths 1991-2001 – n (%) 7351 (27.6) 3270 (28.0) 4545 (23.4)* 

* P value< 0.001 
 
 
 
 
 

Table 2: Diabetes Cases (1991 – 2001)  
 

 
Year Incident Cases 

Prevalent 
Cases 

Total Diabetes 
Cohort 

NDSS Criteria Not 
Yet Satisfied 

Follow-Upa,b 
Terminated 

1991 4731 18338 23069 34705 --- 

1992 3783 22276 26059  30922  793 

1993 3451 24860 28311 27471  1992 

1994 3119  26944 30063 24352 3359 

1995 3192 28502 31694 21160 4920 

1996 3235 30149 33384  17925 6465 

1997 3691 31630 35321 14234 8219  

1998 3698 33472  37170  10536  10068  

1999 3765 35280 39045  6771 11958  

2000 3663 37026 40689 3108  13977  

2001 3108 38522  41630 ---  16144 
 
a - Total number of diabetes cases whose follow-up was terminated as of the beginning of each year (i.e., January 
    1st) 
b – Total number of diabetes cases followed between 1991 and 2001 is 57,774, which is the sum of Total Diabetes 
     Cohort in 2001 (41,630) and Follow-up Terminated in 2001 (16,144).  
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Table 3: Pharmacologic Management of Diabetes and Related Comorbidities by Urban or Rural 
Residence, 2001  

 
  Large Urban Small Urban Rural Total 

  (n=14207) (n=8220) (n=19203) (N=41630) 
Vascular Protectiona      
       

ACE Inhibitor*** 38.1 37.6 40.0 38.9 
       
Statin*** 20.1 16.6 17.3 18.1 
       
ASA*** 6.5 7.7 8.3 7.6 
       
ACE Inhibitor and Statin*** 11.6 9.5 10.0 10.4 
       
ACE Inhibitor, Statin, ASA 1.8 1.7 2.0 1.9 

       
Diabetes Medications      
       

Metformin*** 39.0 35.8 38.6 38.2 
       
Sulfonylurea*** 30.9 31.1 34.6 32.6 
       
Other Oral Agent* 5.3 4.5 4.7 4.9 
       
Insulin*** 21.9 19.6 20.0 20.6 

       
Testing Supplies      
       

Blood and urine testing supplies*** 53.4 50.3 53.1 52.6 
          
* p < 0.05     
*** p < 0.001     

a   Categories are not mutually exclusive (e.g. some individuals on ACE inhibitor and statins are included in the 
     ACE inhibitor, statin and ASA group). 
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Table 4: Utilization of Antidiabetic Agents by Urban or Rural Residence, 2001 
 
  Large Urban Small Urban Rural Total 

  (n=14207) (n=8220) (n=19203) (N=41630) 

       

No Medications*** 33.3 37.5 33.0 34.0 

       

Insulin Alone*** 16.0 14.1 14.5 14.9 

       

Oral Agents With Insulin*** 5.9 5.6 5.5 5.6 

       

Metformin and Insulin 3.0 2.9 2.8 2.9 

       

Sulfonylurea and Insulin 0.3 0.4 0.4 0.3 

       

Metformin, Sulfonylurea, Insulin 1.4 1.3 1.3 1.3 

       

Other Combination, With Insulin  1.2 1.0 1.0 1.1 

       

Oral Agents Without Insulin 44.8 42.8 47.2 45.4 

       

Metformin Alone 14.8 12.8 13.6 13.9 

       

Sulfonylurea Alone 10.4 11.2 12.6 11.5 

       

Other Oral Agent Alone 0.4 0.3 0.4 0.4 

       

Metformin and Sulfonylurea 15.6 15.3 17.2 16.2 

       

Other Combination, Without Insulin 3.6 3.2 3.4 3.4 

          

*** p < 0.001     
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Table 5: Top Five Most Responsible Reasons for Hospitalizations by Urban or Rural Residence, 
1991 to 2001 

 
Year Large Urban Small Urban Rural 

1991 Cardiovascular (19.2%) Cardiovascular (17.1%) Cardiovascular (17.2%) 
  Digestive (9.1%) Diabetes (11.5%) Diabetes (12.3%) 
  Diabetes (8.8%) Digestive (10.1%) Digestive (9.8%) 
  Neoplasms (5.6%) Respiratory (6.1%) Respiratory (7.4%) 
  Injury and Poisoning (5.6%) Neoplasms (5.7%) Injury and Poisoning (5.4%) 
      

1992 Cardiovascular (20.9%) Cardiovascular (17.5%) Cardiovascular (17.4%) 
  Digestive (9.0%) Digestive (11.4%) Diabetes (11.6%) 
  Diabetes (8.3%) Diabetes (9.2%) Digestive (9.0%) 
  Neoplasms (5.9%) Respiratory (7.5%) Respiratory (7.5%) 
  Injury and Poisoning (5.4%) Neoplasms (5.4%) Neoplasms (5.4%) 
      

1993 Cardiovascular (19.5%) Cardiovascular (17.9%) Cardiovascular (17.7%) 
  Digestive (9.4%) Digestive (9.6%) Diabetes (11.1%) 
  Neoplasm (7.3%) Diabetes (9.6%) Digestive (10.3%) 
  Diabetes (7.3%) Respiratory (8.9%) Respiratory (8.3%) 

  Respiratory (5.8%) 
Symptoms, Signs, Ill Defined 

Conditions (5.4%) 
Symptoms, Signs, Ill Defined 

Conditions (5.3%) 
      

1994 Cardiovascular (20.3%) Cardiovascular (20.2%) Cardiovascular (17.9%) 
  Digestive (9.4%) Digestive (9.4%) Digestive (9.6%) 
  Respiratory (7.7%) Respiratory (8.3%) Diabetes (9.2%) 
  Neoplasm (6.9%) Diabetes (8.0%) Respiratory (8.5%) 
  Diabetes (6.5%) Neoplasm (6.0%) Neoplasm (5.8%) 
      

1995 Cardiovascular (21.1%) Cardiovascular (19.3%) Cardiovascular (18.5%) 
  Digestive (9.4%) Digestive (9.8%) Digestive (10.4%) 
  Respiratory (6.6%) Respiratory (7.4%) Diabetes (8.9%) 
  Diabetes (6.3%) Diabetes (7.3%) Respiratory (8.7%) 

  Injury or Poisoning (5.9%) 
Symptoms, Signs, Ill Defined 

Conditions (6.5%) 
Symptoms, Signs, Ill Defined 

Conditions (5.7%) 
      

1996 Cardiovascular (23.1%) Cardiovascular (18.3%) Cardiovascular (18.7%) 
  Digestive (10.7%) Digestive (10.8%) Digestive (10.5%) 
  Respiratory (7.6%) Respiratory (8.9%) Respiratory (8.9%) 
  Diabetes (6.2%) Diabetes (7.4%) Diabetes (7.7%) 

  Neoplasm (6.1%) Neoplasm (6.6%) 
Symptoms, Signs, Ill Defined 

Conditions (6.3%) 
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Table 5: Top Five Most Responsible Reasons for Hospitalizations by Urban or Rural Residence, 
1991 to 2001 (continued) 

 
Year Large Urban Small Urban Rural 

1997 Cardiovascular (22.2%) Cardiovascular (19.8%) Cardiovascular (19.1%) 
  Digestive (9.6%) Digestive (10.6%) Digestive (11.2%) 
  Respiratory (7.4%) Respiratory (8.6%) Respiratory (8.8%) 
  Diabetes (6.4%) Diabetes (7.0%) Diabetes (8.3%) 

  Injury or Poisoning (5.9%) 
Symptoms, Signs, Ill Defined 

Conditions (6.0%) 
Symptoms, Signs, Ill Defined 

Conditions (6.9%) 
      

1998 Cardiovascular (21.8%) Cardiovascular (20.9%) Cardiovascular (19.2%) 
  Digestive (10.2%) Digestive (10.2%) Digestive (10.3%) 
  Respiratory (7.3%) Respiratory (9.4%) Respiratory (8.8%) 

  
Symptoms, Signs, Ill Defined Conditions 

(6.3%) Diabetes (6.8%) Diabetes (7.4%) 

  Diabetes (6.1%) Neoplasm (6.5%) 
Symptoms, Signs, Ill Defined 

Conditions (6.6%) 
      

1999 Cardiovascular (20.9%) Cardiovascular (21.1%) Cardiovascular (17.6%) 
  Digestive (9.2%) Digestive (10.2%) Respiratory (10.9%) 
  Respiratory (8.8%) Respiratory (9.7%) Digestive (10.2%) 

  Injury or Poisoning (6.6%) Injury and Poisoning (6.0%) 
Symptoms, Signs, Ill Defined 

Conditions (7.3%) 

  Neoplasm (6.4%) 
Symptoms, Signs, Ill Defined 

Conditions (6.0%) Diabetes (6.5%) 
      

2000 Cardiovascular (21.2%) Cardiovascular (18.9%) Cardiovasular (18.2%) 
  Digestive (9.7%) Digestive (11.2%) Digestive (10.8%) 
  Respiratory (7.8%) Respiratory (9.0%) Respiratory (9.2%) 

  
Symptoms, Signs, Ill Defined Conditions 

(6.8%) 
Symptoms, Signs, Ill Defined 

Conditions (6.6%) 
Symptoms, Signs, Ill Defined 

Conditions (6.8%) 
  Diabetes (6.5%) Diabetes (6.2%) Diabetes (6.5%) 
      

2001 Cardiovascular (22.3%) Cardiovascular (20.8%) Cardiovascular (17.8%) 
  Digestive (10.2%) Digestive (10.7%) Digestive (10.7%) 
  Respiratory (8.1%) Respiratory (8.6%) Respiratory (8.2%) 

  
Symptoms, Signs, Ill Defined Conditions 

(6.5%) Neoplasm (6.7%) Neoplasm (6.5%) 

  Injury and Poisoning (5.7%) Diabetes (6.7%) Diabetes (6.7%) 
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Table 6: Annual Hospitalizations by Type of Facility and Urban or Rural Residence,  
1991 to 2001 

 
Year Location Large Urban Small Urban Rural Total 

1991 Base 88.7% 22.5% 26.5% 40.4% 
  Community 5.9% 29.3% 62.2% 41.7% 
  Regional 3.2% 46.7% 8.4% 15.4% 
  Out of Province 2.3% 1.5% 2.9% 2.4% 
      

1992 Base 87.7% 22.2% 27.0% 40.0% 
  Community 6.9% 29.2% 61.1% 41.8% 
  Regional 2.5% 46.4% 9.3% 15.6% 
  Out of Province 2.8% 2.3% 2.6% 2.6% 
      

1993 Base 88.7% 21.2% 25.7% 40.7% 
  Community 6.3% 28.3% 61.9% 40.9% 
  Regional 2.4% 47.9% 9.6% 15.7% 
  Out of Province 2.5% 2.6% 2.8% 2.7% 
      

1994 Base 90.3% 20.8% 28.5% 43.0% 
  Community 4.7% 28.9% 56.6% 37.0% 
  Regional 2.7% 48.1% 11.2% 17.0% 
  Out of Province 2.3% 2.2% 3.7% 3.0% 
      

1995 Base 90.2% 20.9% 28.7% 43.8% 
  Community 4.3% 26.8% 55.8% 35.7% 
  Regional 2.9% 50.4% 12.3% 17.8% 
  Out of Province 2.6% 1.9% 3.1% 2.7% 
      

1996 Base 91.2% 19.8% 29.7% 43.6% 
  Community 4.2% 29.4% 55.7% 36.7% 
  Regional 2.1% 49.0% 11.2% 16.9% 
  Out of Province 2.4% 1.8% 3.3% 2.8% 
      

1997 Base 92.6% 20.8% 29.0% 43.3% 
  Community 3.7% 27.5% 55.9% 36.7% 
  Regional 1.8% 49.9% 11.8% 17.4% 
  Out of Province 2.0% 1.8% 3.2% 2.6% 
      

1998 Base 93.5% 19.1% 29.0% 43.9% 
  Community 3.2% 29.5% 55.5% 36.0% 
  Regional 1.4% 49.3% 11.9% 17.3% 
  Out of Province 1.9% 2.1% 3.6% 2.8% 

1999 Base 93.7% 19.4% 28.1% 43.7% 
  Community 2.6% 29.7% 57.6% 37.1% 
  Regional 1.3% 48.8% 11.3% 16.6% 
  Out of Province 2.4% 2.2% 3.1% 2.7% 
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Table 6:  Annual Hospitalizations by Type of Facility and Urban or Rural Residence,  
1991 to 2001 (continued) 

 
Year Location Large Urban Small Urban Rural Total 

2000 Base 95.6% 20.7% 29.0% 45.0% 
  Community 1.6% 28.4% 57.1% 36.2% 
  Regional 0.7% 49.2% 10.5% 16.1% 
  Out of Province 2.2% 1.8% 3.4% 2.7% 
      

2001 Base 96.2% 21.8% 29.8% 46.0% 
  Community 1.5% 24.6% 56.2% 35.1% 
  Regional 0.6% 51.8% 10.7% 16.4% 

  Out of Province 1.8% 1.7% 3.3% 2.6% 
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Table 7: Overall Per Capitaa Health Care Costs by Urban or Rural Residence 
 
  Large Urban Small Urban Rural 

Year Crude 
Age-

Standardized Crude 
Age-

Standardized Crude 
Age-

Standardized 

1991 5441 4256 6148 3838 6970 4037 

1992 5580 4003 6255 4081 6624 3768 

1993 5020 3563 5521 3321 5966 3368 

1994 4407 3229 5907 3269 5213 3101 

1995 4798 3499 5422 3290 5061 2994 

1996 4270 3197 5092 3400 5008 3141 

1997 4229 3275 5025 3202 4800 3075 

1998 4252 3312 4648 3111 4418 2988 

1999 4175 3240 4333 3153 4244 2905 

2000 4378 3508 4620 3235 4347 3105 

2001 4493 3454 4518 3427 4426 3289 
 
a Total cost for all diabetes cases divided by the number of diabetes cases, according to location of residence.
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Figure 1: Total Physician Visits Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 2A: General Practitioner Visits Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 2B: Specialist Visits Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 3A: Crude Physician Costs Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 3B: Age-Standardized Physician Costs Per Capita, 1991 – 2001, by Urban or Rural 
Residence 
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Figure 4: Average Annual Per Capita Prescription Dispensations, 1991 – 2001, 
                by Urban or Rural Residence 

0

5

10

15

20

25

30

35

40

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Year

A
ve

ra
ge

 N
um

be
r o

f P
re

sc
rip

tio
ns

 D
is

pe
ns

at
io

ns

Large Urban Small Urban  Rural

 

 54 Institute of Health Economics Working Paper 06-04 



Figure 5A: Crude Annual Average Prescription Costs Per Capita, 1991 – 2001, 
by Urban or Rural Residence 
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Figure 5B: Age-Standardized Annual Average Prescription Costs Per Capita, 1991 – 2001, 
                  by Urban or Rural Residence 
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Figure 6: Hospital Discharges Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 7: Average Length of Stay, 1991 – 2001, by Urban or Rural Residence 
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Figure 8A: Crude Hospital Costs Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 8B: Age-Standardized Hospital Costs Per Capita, 1991 – 2001, by Urban or Rural 
                  Residence 
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Figure 9: Day Surgery Utilization Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 10A: Day Surgery Costs Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 10B: Age-Standardized Day Surgery Costs Per Capita, 1991 – 2001,  
                     by Urban or Rural Residence 

0

50

100

150

200

250

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001

Y ear

Large Urban Small Urban  Rural

 

Institute of Health Economics Working Paper 06-04  61 



Figure 11: Average Annual Number of Days on Haemodialysis Per Dialysis Recipient, 
               1991 – 2001, by Urban or Rural Residence 
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Figure 12: Annual Number of Days on Peritoneal Dialysis Per Dialysis Recipient,  
                  1991 – 2001, by Urban or Rural Residence 
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Figure 13: Haemodialysis Utilization (Alone or in Combination with Peritoneal Dialysis), 
                 1991 – 2001, by Urban or Rural Residence 
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Figure 14: Percent of Dialysis Population who Received Any Haemodialysis Alone or in 
               Combination with Peritoneal Dialysis, 1991 – 2001, by Urban or Rural Residence 
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Figure 15: Dialysis Costs Per Capita, 1991 – 2001, by Urban or Rural Residence 
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Figure 16A: Crude Per Capita Total Health Services Costs, 1991 – 2001, by Urba
                    or Rural Residence 
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Figure 16B: Age-Standardized Per Capita Total Health Services Costs, 1991 – 2001, by  
                    Urban or Rural Residence 

0

1000

2000

3000

4000

5000

6000

7000

8000

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001
Year

A
nn

ua
l T

ot
al

 H
ea

lth
 C

os
ts

 (2
00

1$
)

Large Urban Small Urban  Rural

 

Institute of Health Economics Working Paper 06-04  67 



Figure 17A: Per Capita Total Health Care Costs for the Large Urban Population 
                  with Diabetes, 2001   

Medications: $1262 (28%)

Physician Visits: $803 (18%)
Dialysis: $291 (6%)

Day Surgeries: $170 (4%)

Hospitalizations: $1967 
(44%)

 

Figure 17B: Per Capita Total Health Care Costs for the Small Urban Population 
                    with Diabetes, 2001 

Dialysis: $217 (5%)

Day Surgeries: $149 
(4%)

Hospitalizations: 
$1967 (46%)

Medications: $1178 
(28%)

Physician Visits: 
$701 (17%)

 

Figure 17C: Per Capita Total Health Care Costs for the Rural Population with Diabetes, 2001 

Medications: $1193 
(26%)

Physician Visits: $803 
(18%)

Dialysis: $119 (3%)

Day Surgeries: $170 
(4%)

Hospitalizations: 
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Figure 18A: Crude Mortality Rate, 1991 – 2001, by Urban or Rural Residence 
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Figure 18B: Age-Standardized Mortality Rate, 1991 – 2001, by Urban or Rural Residence 
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