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University of Toronto 

This dissertation examines the socioeconomic deteninants of prescription drug use by the 

elderly in British Columbia between 1989 and 1995. The objectives of this research are to 

describe dnig utilization by the elderly in British Columbia as it varies by socioeconomic status, 

and to detemine whether there exists a socioeconomic gradient in rates of drug use after 

controlling for demographic fadors and other health care utilization. These relationships are 

explored in detailed for gastrointestinal, central nervous system and cardiovascular rnedications. 

Data sources include the British Columbia Linked Health Database and Canadian Census data. 

All individuals 65 years of age and over who subscribed to Plan A of Phamacare, the provincial 

drug plan, are induded in this analysis. Socioeconomic status is measured in ternis of income 

quintiles, an area-based measure of average household incorne- Bivanate descriptive analytic 

techniques and multiple regression analysis were employed. 

The resutts of this study confirrn the presence of an inverse, rnonotonic relationship between 

income and patterns of prescription drug use. Per capita utilization of gastrointestinal, central 

nervous system and cardiovascular drugs increases as income decreases. An examination of 

utilization rates per user, which consider only those individuals receiving at least one drug in each 

therapeutic dnig group. reveals similar gradients, with the exception of cardiovaxular drugs. 

Although the quantity of dmgs dispensed and number prescriptions for cardiovascular d ~ g s  



increase monotonically as income decreases, income level has no effect on drug costs. There is 

some evidence that the type of cardiovascular medications prescribed varies by income level. 

Munipie regression analysis dernonstrates that despite the signifiant effed of physician, hosQital 

and home care use on the amount of prescription dnigs dispensed, income still emerges as a 

significant predidor of dnig utilization. 

These results point to the existence of systematic differences in the uülization of pre~cription 

drugs. The entent to which these are due to socially detemined difierences in treatment, or to 

differences in the health status, is not icnawn. Further research in this area would refirie our 

knowiedge of the relationships between drug utilization, sacioeconomic status and need. 
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Chapter One 

Socmcomwnic ûetenninants of 

Prescription Dmg Use in the Udedy in British Columbia 

Introduction 

This dissertation examines the soQoeconomic detemiinants of prescri@on dwg use by the Werly in 

British Columbia. While there is an extensive body of Merature lirilring socioeconomic fadors with 

health outcornes, there has been comparativeiy #Ue investigation of the relatianship between 

socioeconomic status and the prooesses of care. This study exîends our knovvledge of patterns of 

care in the elderty, and in doing so provides evidence to enhance our koader understanding of the 

role of socioeconomic status in the provision of heatth care. 

Examination of the socioeconomic detenninants of presaiption drug use is one attempt ta look at 

patterns of care in a heaRh care system that provides comprehensive coverage of pharmaœuticals 

to the elderiy population. In British Columôia, the site of this study, al1 residents over the age of 65 

years are eligible for enrolment in Plan A of Phamacare, the provincial drug benefds program, 

and al1 residents are covered under the provincial medical services plan. Yet we know that 

universal access to heaith care in Canada has not alleviated systematic differences in health 

outcornes according to socioeconomic status. In fad, mortaiiity and morbidity have been shown 

to increase as socioeconomic status decreases (Mustard et al.. 1997; Wilkins, Adams and 

Brancker, 1989; Wolfson et al., 1993). It is also known that the utilization of healh services is 

inversely related to socioeconomic status, perhaps inâependently of health status (e.g. Roos and 

Mustard, 1997). The manner in which the use of prescriflion drugs varies by socioeconornic 

status in Canada is not well known. 

This thesis focuses on the elderly. The elderly are of speaal interest to us; imeasing life spans, 

improved medical interventions and increasing frailty amarig the elôerly may contribute to growing 

Gare costs. As a group they contribute more to overall heaith msts than any other (Barer, Evans and 



Hertzman, 1994), induding presai* dnrg cos& cbveîed by provincial health insurance pians. And 

they continue to inmase. For exampie, the average cost of a Pharmacare for 

individuals over 65 yean of age has incmased over 136 percent belween 1985 and 1996, or 9 

percent per year, which means that pharmaceuticais represent the fastest grom'ng comp~nent of 

heatth Gare costs in British Columbia (British Columbia Ministry of Heafth, 1 998). 

The focus on prescription drug use in the is a partkalady important area of inquiry. Cam of 

the elderly over the lad decades has been typified by changes in treatrnent and diagnostic patterns 

as well as by an exparidhg amy of phamiaoeutical treatment alternatives. These shïits have a b  

been responsibie for most of the increase in expenditures in this group (üarer et al. 1994). Data from 

British Columbia (Anderson et al., 1993) and Ontario (Lexchin, 1992). for exampie, indicate that 

mounting costs for phamaceuticals dispensed to the elderly are driven by the signifiant msts of 

new and more expensive drugs, more intensive prescribing, and increased pfïces for old dnigs. 

M i l e  there is ample documentation of an increase in phafmaceutical expenditures, there are ais0 

Canadian studies which suggest that many widely used prescription dnigs may not produce any 

clear benefe for their users (Mclsaac et al., 1994; Rapport, 1994; Tambiyn et al., 1994), and often 

produce adverse effects (Grymonpre et al., 1991). Adverse drug effeds stemming from 

polyphannacy, or the use of several medications c;oncurrenüy, has been linked to increased hospital 

and physician use (e.g. Cooper, 1999; Hanlon, et al., 1997; Pa& and Josef, 1997; Satish et al., 

1996). 

Yet the sole focus of our investigation of d ~ g  utilization should not be on dinical factors alone, since 

they represent just one facet of a larger pidure. It is important to evaluate prescription dnig use in a 

broader context, since it represents just one component of a complex system. The document 

Nwtun'ng HeaAth: A ~~ on th? Detemnrnanfs of HeaAa1 (Premiets Council, 1991) is just one 

publication to challenge conventional wisdom that health status is detefmined pmdominantiy by 

medical are. This population heaith persQedive and the departure from conceptualking heaith and 



illnes within a purety medical model is now wiûely recognized. Here, the socioeconomic f a d m  that 

may be significantly relateci to the util itatii of preçcn'pion drugs are ernphasized. 

This study also makes a contribution to the grom'ng body of research demonstrating the power of 

using of linked databases for population based studies. It will demonstrate how linked databases 

can be used in order to gain a fuller understanding of prescription dnig use than is afforded by 

conventional administrative databases. The relatïvely new British Columbia Linked Health 

Database, which is the main data source for this study, was cteated to maximize the potential for 

research using administrative data already availabie in the province (Chamberiayne. et al., 1998). 

This database links statistics fmm various program areas as well as Statistics in order to 

create a comprehensive account of an individual's health services utilization over a specified 

period and thereby represents a powerful tool with which to examine several concurrent aspeds 

of health care utilization. The data in this study are also linked to area-based measures of 

socioeconornic status from Canadian Census data, thereby further strengthening the capabilities 

of this already robust database. 

The Links Between Sociaconomic Status, Health Status and Utilizaüon 

There is a fundamental difference in the deteminants of heatth, perse, and the deteminants of 

heaith care utilization patterns that may or may not refled differences in health status. The triad 

between health, health care utilization and soaoeconomic position. therefore, represents a more 

complex relationship than that between socioeconomic status and health, or socioeconornic status 

and heaith care utilization alone. Orug utilization represents an additional facet of health c m  

utilization. 

While studies have examined the links between socioeconomic status and heatth, and 

socioeconomic status and health care utilization, the= has k e n  comparatively l e s  emphasis on 

the analysis of prescription drug use, socioeconomic status and health care utilizaüon in tandem. 

Therefore it is the objective of this study to determine whether there is a relationship between 



prescription dfug use in the elderîy in Biitish Columbia and socioeconomic datus M e n  other 

heaith care utilization is controlled for. 

Several factors must be considered at a conceplual level in order ta understand the dynamic 

dnving prescription drug utilizatiori. These are presented in Figure 1.1. Although only the basic 

components are presented here, this process is, in fact, quite compiex, as the presentation of the 

literature in the following chapter will attest. The interrelationships between socioeconomic 

status, health status and heaith care utilization may invohre a myriad of fadors, induding the 

social environment, physical environment and genetic endowment (Evans and Stoddart, 1980). 

At the top of this figure, socioeconornic status figures prominently, and is linked to al1 the other 

cornponents considered here. One's social position is seen to be a key deteninant of health 

status, whether this implies physical and mental wellness, acute illness, chronic conditions or 

injuries and accidents. 

As also indicated in this model, socioeconomic status may have an independent effed on healh 

care utilization. But there also exists an important interplay between heaith care utilization and 

health status. Accessing the health care system may lead to curative or ameliorative effeds on il1 

health. At the same time, it is possible, that due to side effeds of treatment, laôeling or other 

iatrogenic processes, health status is negatively affeded, thereby possibly further increasing the 

utilization of hospital or physician services. 

Socioeconomic status exerts other mediating effeds on the propensity to effedively access the 

health care system. It is posited that one's educational level, occupation, income, and differential 

power, prestige or heatth beliefs, for example, have a profound effed on one's ability to navigate 

the health care system. These qualities may influence the deasion of M e n  to seek medical help, 

from whom to seek it, when to medicate, which treatments to seek, cornpliance and demands for 

specific treatments or medications. 
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Prescription drug utilization, of course, cannot occur until there has been contact with a physiaan 

(or dentist, midwife or podiatril), the only professionals licensed in 6fitish Columbia to presaibe 

medications. This too, has a dual effect. M i l e  physiaan contaas lead to prescription drug 

utilization, further contacts with the heatth care system may then be required to update, monitor 

or refit1 prescriflions. For this reason, heaith care utilization may not be a prirnary deteminant of 

heatth, but it certainly plays a central role in the prescribing of rneâications. 

Thus the importance of considering the total Qidure, and the inclusion of the fadors discussed 

above is underscored. To some extent the degree of drug utilization will mimr the presence or 

absence of clinically defined disease dates (which as stated have been shown to Vary with social 

position). At the same time, drug utilization is detemined by overall health care utiliation. which, 

as will be demonstratecl in the following chapter, is also related to socioeconornic status. In other 

words, while heaith status is important in detemining the use of heaith care services, induding 

phannaceutical preparations, socioeconornic status exerts a pronounced and independent effect on 

both health and utilization. m u s  the literature on drugs is interesting precisely because of its 

complexity, and research in this area shouid address at least two questions: what is the extent and 

direction of patterns, or gradients in drug utiluation by socicbeconomic indicators, and second, why 

are they there? 

In this study, the first of these issues will be addressed. The specific research objectives are: 

1. To describe prescriflion drug utilkation by the elderly in British Columbia as it varies by 

socioeconomic status, for al1 dnigs and for the three major therapeutic drug categories 

(gastrointestinal, central nervous system and cardiovascular dnigs); 



2. to determine whether there erOsts a scbeconomic gradient in rates of drug use arid cos& aftw 

controlling for age, sex and heatth care utilkation, for overall drug u t i l ï  and for the uülization 

of gastrointestinal, central nervous syslem and cardiovascular drugs; 

3. To examine the trends in any relationship between socioecoriomic M u s  and OvefaIl dwg 

utikation over tirne. 

A better understanding of the non-dinical as weil as dinical detminants of dnrg u t i l i  wouM 

darify the effed of çocioeconomic fadors on the processes of care. This study extends our 

knowledge of the use of p s c n ' p t i i  dfugs ôy the eiderly as well as the role socioeuonomic status 

plays in this process, Such insight should not mly shed ligM on prescribing behaviour in one 

Canadian province, but shou# also elucidate some more generalizabk prinapks on the 

socioeconomic determinants of utiliration patterns. 

In the following two chaplers, the literature describing the relationships between the compotients 

specified above, as well as on the various approaches to the measumment of soaoeconomic status, 

is presented. Chapter Four provides an overview of the rnethods and data sources used in this 

study. 1 he overall results of the data analysis are provided in Ctiapter Five, whik the resutts for 

gastrointestinal, central nervous system and cardiovascular drugs are presented in Chapters Six, 

Seven and EQM, respedively. In the final chapler, these resuls are discussed in ligM of other 

existing evidence, their limitations, and the implications for fufther study. 



Chaqkr Tm, 

Litenture Revïew: 

Socioeco~~nic  Strtus, Health Outcames and th. Use of Haalth Services 

and Pmcriptïon Drugs 

The literature on socioeconornic status as one of the broad determinants of healh lends 

credence to the supposition that higher social position is associated with better heaîth. Healh 

status, expressed in terms of morbidity or life expectancy, for example, has been shown to Vary 

with income, occupational ciass, education and other composite measufes of socioeconomic 

status. The evidence on use of health care services by social position, however, tends to be 

equivocal. Compared to the interest in the relationship between socioeconomic status and health 

status or health Gare utilization, links between socioeconomic status and drug use have received 

relatively less attention in the literature. 

in the introdudory chapter, the pathways between socioeconomic status, heaith status, the 

utilization of health care services and ultimately, the use of prescription drugs, were discussed. 

The current Iiterature on the social determinants of monality as well as morbidly foms the 

foundation of our understanding of the relationships between social position and heaith care 

utilization. The relationships between prescription drug use and socioeconomic status cannot be 

adequately understood without knowledge of the socioeconomic determinants of mortality, 

morbidity or health Gare utilization in general. In this chapter, the evidence conceming the known 

relationships between each of these three components is presented. The evidence on the 

socioeconomic determinants of mortality and morbidity, as well as a number of the hypothesized 

undedying mechanisms in which socioeconomic differences are manifested, is reviewed. Nex!, 

the utilization of healh care services, including medication use, is discussed in relation ta social 

position. 



The Conte~rt 

Socioeconomic differences in mortality are not a uniguely modem phenornenon. In fad, there is 

no dearth of data illustrating socioeconomic differences in mortality among al1 age groups 

throughout this century, especially in the U.K. (Adler et al., 1993; Barker and Osmond, 1987; 

Macintyre, 1997). In recognition of these inequalities in heaîth the National Healh Service in 

Britain was established in 1948, intendeci to equalize health status by eliminating socioeconomic 

barriers to heaîth care. This did We to arneîiorate social class differences in health status, which, 

in fad, have widened since the 1970's (Frank and Mustard, 1994; Marmot et al., 1978; Pincus, 

Ester and Dewait et al.. 1998)- The widening of the gap in -al and economic disparities in 

health is not unique to Britain. To the contrary, it is charaderistic of many developed countries, 

including Canada (Badgley, 1991 ; Davey Smith, BaRley and Blane, 1990). 

In 1 980, the controversial Bladc Report producecl by the Research Worlting Group on lnequalities 

in Health in Britain repoited large social dass differentials in morbidity and mortality. The report 

not only detailed the pattern in whicb the higher social classes in this very class-stratifieci society 

were healthier, but that the availability of a national health service had done Iittle to redress this 

basic health issue (Department of Heaîth and Social Security, 1980). This report is, in many 

ways, one of the cornerstones of the population heaRh perspedive- Clearly, the Blacû RepoR 

influenced contemporary thinking on the relationship between socio-economic status and heatth, 

and has spawned many new investigations in this area since its publication (Frank and Mustard, 

1 994). 

Despite some methodological and theoretical criticisms that have k e n  raised with respect to the 

Black Report (see, for example, Strong, 1990), the ensuing body of knowledge that has been 

generated since its publication builds a strong and convincing case for the importance of 

considering socioeconornic influences in health. Since the Black report, new evidence on not only 

life expectancy and mortality, but also quality of Me, in ternis of morbidity or disability has 

emerged. Moreover, a major contribution of this report lies in the variety of potential, possiMy 



cornplimentary expianations for the socioeconomic diierences in health suggested therein. The 

Black Report may have set the stage for this discussion, but our understanding is still far from 

complete. Still, better research designs, the availability of linked data and extensive research 

since then has furthered our understanding of this complex phenornenon (Davey Smith, Barlley 

and Blane, 1990; Macintyre, 1997). The existing evidence is presented in the followirig sections. 

Mortality and Socioecorromic Statu8 

Perhaps the most cornpellirig evidence on mortality and socio-economic status has k e n  

provided by the methodologicaHy rigotous Whihal l  Studies. The M e  range of statistical data 

colleded on a remarkaMy large sample not usually available from vital statistics or administrative 

databases and ten year follow-up further strengthens these studies. In the first phase of this 

study, or Whitehall la, 18,403 men in the British civil service were dassified by empioyment 

grade and followed over a 10 year penod (Mamot, 1989; Marmd 1994; Marmot et al., 1978; 

Mannot, Shipley and Rose, 1984; Rose and Marmot, 1981). The pnmary finding of this study 

was that there exists an inverse monolonic gradient in all cause and cardiovascular mortality 

according to empioyment grade, as well as with resped to lung cancer, other respiratory 

diseases, gastrointestinal disease and some cancers. In other words, the higher the 

employment grade, the lower the mortality rates. In fad. all-cause mortality was approximately 

three and one half times higher in the lowest employment grade compared to the highest, or 

administrative ernployment grade. Cardiovascular mortality witnessed a similar socioeconomic 

gradient. Only about 25 percent of the differences in CHO mortality could be explained by 

differences in smoking, ôiood pressure or senirn cholesterol, and access to health care services 

is not a factor under universal access to the National Health Service. Although it is perhaps not 

surprising, given what was already known, that those in the lowest occupational status 

expenenced the highest mortality rates, the emergence of this vefy systematic stepnise gradient 

across al1 groups was a key, new and important finding. 

These findings refute the notion of a threshold effed in mortally. Rather, higher mortality is not 



just a result of abjed poverty nor is lower moftaüty the effed of eldreme wealth. The monotonie 

nature of the gradients, in fad, is one of the key ficrdings in this dudy. It is exiremeiy important to 

note that the men induded in this study were al1 ernpioyed. and therefore of working age, 

predorninantly worûed in office environments not susceqtibie to the effeds of industrial toxins or 

hazards, and eamed salaries that were, on average, higher than the mean salaries in the -ety 

at large (Evans, 1994). Although these resuîts carinot be necessarily generalized to both 

genders, recent data suggest that the overall patterns between occupationally baseâ gradients 

and mortality for men and women may be very similar (Emslie, Hunt and Maantyre, 1999). 

The Whitehall data, supplemented by the OPCS Longitudinal survey and the Registrar General's 

Dicennial Supplement, were used to determine the socioecanomic gradient of cancer related 

deaths. An inverse socioeconomic gradient was observed overall, although the pattern vaned for 

specific cancers. While a distinct inverse gradient was seen for cancer of the oesophagus. 

stomach, pancreas and lung, a relatively flat distribution between occupational grades was found 

for colon cancer, rectal cancer or haematopoetic cancer. Conver~ely, ageadjusted rnortality from 

brain cancer was highest in the administrative dass, and demased with lower occupational 

grade (Davey Smith, et al., 1991). The fad that a variety of data sources were used to explore 

this phenornenon suggests that it is highly unlikely that the observed relationships were 

artefactual. 

Since the Whitehall study, many other studies have examined the relationships between social 

position, measured in ternis of occupational dass, and rnortality. In a cornparison of British and 

Swedish mortality data the existence of socioeconomic differences in health status in both 

countnes was revealed. These disparities were, however, somewhat lower in Sweden. The ratio 

of death rates between the two lowest social dasses and the two highest social classes in the 

1960's and 1970's was documented as 1.27 in Sweden, m i l e  it was cornparatively higher. 1.48 in 

Britain (Wgero and Cundberg. 1989). In Sweden, social inequities between occupational groups 

continue to exist despite policy direded toward rninimizing social and material dis~anties 



(Diderichsen, 1990). Finnish data also cîosely mimic these patterns, but Iike the resuits of the 

Whitehall studies, indicate that not al1 causes of death paralleî th& pattern exadiy (Koskinen, 

Martelin and Valkonen, 1996). Similar resuits have k e n  reporteci in New Zealand, France, 

Noiway and the United States (Marmot, 1989), the Netherlands (men and Bosma. 1997) and 

Australia (Burnley, 1998). 

In the United States, a dear inverse gradient between mortality from heart disease and an 

occupationally based socioecoriomic dassification has been observed. The mortality fate from 

heart disease for individuab in the lowier middle dasses in Ohio was almost two times that of 

those in the upper dasses; the working poor were more than four times as likely to die f m  heart 

disease, than the upper middle classes (Logue and Jajoura, 1990). This occupationally based 

gradient was also observed for alkause mortality in a study based on the National Longitudinal 

Mortality study, a very large American cohort, regardles of which of four occupationally-based 

measures of socioeconomic status was used (Gregario, Walsh and Paturzo. 1997)'. Suivey data 

from North Carolina also demonstrated excess mortality in males in the lowest occupational 

groups, over a ten year study period (Bamett, Armstrong and Casper, 1997). 

As a measure of socioeconomic status, incorne also produces strong associations with moftality. 

Very strong evidence in the Canadian context may be found in a study of over 500,000 retired 

males between the ages of 65 and 74 (Wolfson et al., 1993). The data showed that the 

probability of survival up to age 74 increased with higher incomes in the twelve years prior to 

retirement, with a very steep gradient between income quintiles, Also, marital SMUS, eafiy 

retirement, disability and marked changes in eamings prior to retifement were also significantly 

related to suwival past retirement. 

' The four measures tested in this study included the US Census, Nam-Powers, Duncan and 
Siegal occupationally-based measures of social position. Only the US Census measure did not 
yield a linear gradient between six incme groups, aithough the lowest mortality rates were 
obsewed for the highest status group, and the highest mortality rates were obsewed with the 
lowest status group- The remaining three measures of social position produceci inverse gradients 
of mortality (Gregario, Walsh and Paturzo, 1997). 



Wilkins and Adams (1978) analysed the relationship between morbidity and mortai i i  and 

socioeconomic status in the Canadian population. Aîthough this analysis was performed at the 

relatively large census tract level, which may be less sensitive to differences than srnalter 

geographical units, the findings are impmssive. A decade later, very similar findings relating to 

mortality differentials by incorne in urban areas were uncovered in a comprehensive study by 

Wilkins, Adams and Brancker (1989). In 1971 and 1986, Me expedancy at binh dispiayed a 

clear inverse incorne gradient. The rnagnlude of inequalities between the five income quintiles 

decreased slightly over this period. Similady, rates of infant morîality in the Qoorest income 

quintile were approxirnateiy douMe those in the most affluent quintiîe in both 1971 and 1986 

despite significant decreases in infant mottality in al1 income groups over this fifteen year peflod. 

Disparities in mortality were shown to be greatest in infancy and adulthood (ages 25 to 64), then 

declining in the oldest age groups. When analyzed by cause of death, Wilkins and his colleagues 

found that while the income-related differences in death rates for some diagnoses decreased 

over the study period (e.g. infedious diseases. diabetes, motor vehide accidents). this dispanty 

increased for others (e-g. lung cancer, suicide, ill-defined conditions). Virtually al1 diagnostic 

groups, with the excepion of breast and uterine cancer, leukemia and skin diseases showed 

excess mortality in the poorest inwrne quintile cornpared to the most affluent, The robustness of 

these results was verified through several alternative methods of analysis. 

In this decade, research in Canada has revealed similar patterns (Roos and Mustard, 1997). 

Age-standardized mortality rates were shown to fdlow a dear, and statistically significant inverse 

gradient, for males and fernales. Also, life expectancy increased as the dative affluence of the 

neighbourhood increased. In this study, which induded the population of Winnipeg, Manitoba, 

the ratios for deaths from specific diseases (lowest income quintile cornpared to the highest 

income quintile) were t -7 for deaths attributed to ischernic heart disease, 5.5 for hypertension, 1 .S 

for vascular complications, 2.2 for diabetes and 2.5 for lung cancer. Most importantly, a 

rnonotonic gradient, rather than a threshold effed, emerged between al1 quintiles. Furthetmore, 

life expectancy was considerably lower for those in the lower income areas. Whereas average 



life expedancy equalled 65.3 years for men in the lowest income quintik, 1 reached 76.6 years 

for those in the highest income quintile. Life expedancy for women was calculated as 74.6 years 

and 82.1 years in the lowest and highest income quintiles respedmly. 

In a similar study in Manitoba, an inverse relationship between moftality and both education a17d 

income quartiles emerged (Mustard et al., 1995; 1 997). Unlike the study cited above, however, a 

strict Wear gradient did not emerge. Rather, rnortality decreased with increasing income, then 

increased slightly in the highest income quartile. The authors posit that this departure from the 

usual Iinear gradient may have been due to higher morta l i  at earlier ages in those in the 1-r 

socioeconomic quartiles. Also, this study cunsidered al1 ages in the calculation of modality rates, 

whereas Roos and Mustard (1997), cited above, considered only those deaths O C C U ~ ' ~ ~  to 

individuals up to 74 years of age. The use of income quartiles versus income quintiles ~ ~ n s t i t ~ t e ~  

another difference between these two studies. 

These trends have k e n  uncovered in a recent study in another Canadian province- Data from 

British Columbia demonstrated that mortality from al1 causes increases as income, as well as 

occupational status and education decrease. As well, potentially avoidaMe deaths, or those that 

could have k e n  prevented if appropriate medical interventions were available, dearly fdlow this 

inverse gradient. The relative risk between the lowest and highest occupationally basecl social 

class scale was particularly high, i.e. over 2.0 for several causes of death induding hypertensïve 

disease, tuberculosis, bacterial infections and pneumonia and bronchitis (Wood et al., 1999). 

Low income was also proven to be the most significant sacioeconomic predidor of prernature 

mortafity among men in Ontario (Jerrett, Eyles and Cole, 1998). 

In the United States the relationship between income and mortality has been found in a number 

of studies. Two studies examining socioeconomic inequalities in m0Rality in white and Mack 

men, respectively, confimed the important role of sacial position, measured by area income, for 

mortality from different causes. An inverse gradient was uncovered for all-cause mortality in both 



studies over 16 years of fdlaw-up, regatâless of smoking status or race (Davey Smith et ai., 

1996a; 1996b). Further studies on a very large rnuîti-centre cohort of 381,662 men revealed that 

higher rnortality in Mack men in the United States could be predorninantly expiained by 

socioeconomic position (Davey Smith et al. 1998). Pappas and colleagues (1993) reparleci similar 

results among both white and #ack men and women. 

Thus whether individual or area-based measures of social position are used, a strong association 

between socioeconomic status and mortality has emergec?. Few studies have attefnpteâ to use 

both individual and area-based rneasurements of socioeconomic status. Ecob and Jones (1998), 

however, in response to a cal1 in the Merature for the use of both levels of measurement 

concurrently, have explored the relationship between area-based measures and individual-based 

socioeconomic classification and mortaliy. Their findings indicate that differences in mortality 

rates by socioeconomic area exist even after adjusting for individual socioeconomic variations. As 

expected, areas typified by higher concentrations of people ernpioyed in the professional dasses 

were also at the lowest risk of dying. However, these social differences are amplifieci for those 

who were, at an individual level, in the higher-dass occupations. This indicates that there may be 

both area-based and individual influences of socioeconornic status on mortality. 

Residents of defined "poverty areas" in the US were shown to exhibit higher than average 

mortality rates in a well-designed study that controlled for individual Iife-style variables, such as 

smoking, physical adivity, sleep patterns as well as race. empioyment status, income, access to 

rnedical care, marital status and other fadors. ARer 18 years of follow-up in the Alameda County 

Study, low income eamers were shown to experience higher age-, race- and sex-adjusted 

mortality. When individual income was entered into the model, the risk of mortality f m  living in a 

poverty area did not change, suggesting the importance of area charaderistics on healh 

outcomes (Haan, Kaplan and Camacho, 1987; Kaplan, 1985). In another Amencan study, 

mortality rates in low income census trad areas cornpared to high incorne areas were reporteci to 

' The relative strengths of area-based measures are discussed in greater detail in Chapter Three. 



be higher for both bladr and white men and women (e.g. RR=2.10 in low income amas, RRs1.49 

in high income areas for Madc men), an effed which occurred independently of p e f ~ ~ n a l  in~CM'ne 

(Anderson et al., 1997). In facâ, the resuits of this study indicated that low income areas had 30 

to 40 percent greater mortality rates than higher income areas. ailer adjustment for individual 

income tevels. Similar area-based resuits were fqmfted in the US (Pappas et al.. 1993). in 

Britain (Charîton et al., 1 Q83), and in Canada, in British Columbia (Thomson, 1990), although in 

the latter study no adjustments were made for other risk factors. 

The effeds of income on mortality rnay be independent of the manner in Wich income is 

measured or conceptualized. McDonough et al., (1 997), demonstrate that while wrrent income is 

an important predidor of mortality, persistent low income, income instability, and single-year 

versus multiyear income estirnates were al1 sensitive predidors of mortality. For example, the 

adjusted odds ratio for those aged between 45 and 64 years was 3.54 for those inâividuals with 

persistently low incomes. When income stability was considered instead of absolute income, 

very similar results emerged. In both cases, a clear rnonotonic inverse gradient was produced. 

Education is l e s  frequently used as a sole measure of socioeconomic status in studies of 

mortality, and is usually used in tandem with either occupational or income based measures of 

social position (e.g. Mustard et al., 1997; Pappas et al., 1993). However, in m e  contexts 

education may be the more relevant measure of socioeconomic standing feasible. For example, 

income or occupation in Russia or other former Warsaw Pad nations may not fully refled status 

or matenal standing. One recent Russian study confirms that the inverse relationship between 

education and mortality is at least as large as those observed in western countries. This 

relationship declines with age, and is particularly pronounced with some causes of death, 

especially injuries and accidents, where age-adjusted mortality with only a pfirnary education is 

twice that of university-educated individuals (Shkolnikov et al.. 1998). 



Morôidity and Socmcoriomic Statu8 

The Whitehall II study analysed an entirely new cohort of 10,314 men and women. This study 

demonstrated that morbidity exhibited the dassic socioeconomic gradient associated with 

mortality in the British CM1 Service, despite the passage of tm, decades between the two 

Whitehall studies. A wide variety of disorders, induding ischemia or angina, regular cough (with 

phlegm) during Anter months, hypertension requiring drug therapy or premenstnial symptoms 

produced a statistically significant inverse social gradient (Marmot et al., 1991). For example, age 

adjusted prevalence of diabetes for males in the lowest employment rank was over fnle times that 

of the highest empioyment rank. The prevaience of dfug treated hypertension in the l ~ ~ e S t  

empioyment rank was approximately two and a haif times that of the highest employment rank. In 

women the relationship between occupational dass and morbidity was l e s  apparent. 

Other British studies utilizing different occupational measures than those useâ in the Whitehall 

studies did uncover inverse gradients of ill-health among women (Bartley et al., 1999). AIhough 

patterns of ill-health between men and women may be very similar overall, there may be 

differences in more specific predidors of health outcornes, such as job security, between the two 

genders (Matthews, Manor and Power, 1999). 

One aspect of the Whitehall II study explored the relationship between socioeconomic status and 

health fundioning. Over 8000 worlting aged men and women were administered the SF-36, an 

internationally validated instrument designed to measure heaith status. Significant differences 

between occupational groups were found on al1 scales of the SF-36 for men, and for the physical 

fundioning. pain and social fundioning scales for wornen; in al1 cases low socioeconomic status 

was related to poorer heaith status. Again. this was a methodologically rigorous study, controlling 

for variables such as access to health are ,  age and sex (Hemingway et al., 1997). Other 

measures of self-reported heaith status showed that the number of health proôiems in the 

previous year as well as self-rated health followed the same pattern (Mamot et al., 1991). A 

cornparison of the British Whitehall data with data from two large American sampies that were 



methodologically similar to the former revealed similar social gradients in al1 three studies 

(Mamot, Ryff, Bumpass et al., 199T). 

Data from the Whitehall II study were a b  wed to evaluate the relationship between socio- 

economic status and cancer prevalence @avey Smith et al., 1991), as well as long and short 

terni sickness absences due to psychiatrie dimrders (StansfeM, et al., 1995). 80th dispiayed the 

usuaf pattern of higher disease rates in the lowler socioeconomic strata. 

Closer to home, a multivaflate analysis of the Canada Heaith Suwey reveaîed significant 

associations between heaHh status (disability days, reported health problems, mental health 

status, psychological well-being, skinfoid test, oxygen consumption) and socioeconomic status, 

especially when measured in t e n s  of income. Oddly, fitness levels did not c o n f m  to this 

pattern; higher socioeconomic status was related to lower overall levels of fitness (Hay, 1988). 

The British Health and Lifestyle Survey data produced similar monotonie gradients in 

socioeconomic status and heaith status, induding disease prevalence, psychosocial heatth and 

subjective heaith and physical fRness (Blaxter, 1987). 

Canadian data from a five percent sample of residents of Manitoba revealed that morbidity, 

measured by treatment prevalence, increased monotonically as socioeconomic status decreased. 

The odds of having experienced three or more disorders decreased with both increasing income 

and education in this study. However, socioeconornic status was not related to treatment 

prevalence for most of the diagnostic groupings tested. When it was, however, treatment 

prevalence was higher in individuals in the lower socioeconomic strata, as expeded. it is also 

important to note that these relationships emerged most frequently in aduits between 30 and 64 

years of age rather than for the very young or older segments of the population (Mustard et al., 

1997). M e n  data fmm the same Canadian province were analysed according to regional 

socioeconomic scores, represented by a summary socioeconomic risk index, signiticant 

differences in health status emerged (Frohlich and Mustard, 1996; Mustard and Frohlich, 1995). 



At the regional level, the socioeconomic risk index was aMe to expiain st hast 87 percent of the 

variance in the health datus index. In tum, the regions with the warst heatth outcomes displayed 

the highest rates of utilization. 

Studies have also documented socioeconomic variation or income differences in the prevalence 

of specific conditions, such as psychiatrie disorders (Meeks and Murrell, 1997; Muntaner et al., 

1998: Stansfeld and Marmot, 1992; StansfeM et al.. 1995; Timms, 1988), ischemic stroke 

(ChamMess et al., 1996; Wolinsky et al., 1996), heart disease (Morrisan et al., 1997; Otten and 

Bosrna, 1997), diabetes (Gulliford et al.. 1997; James et al.. 1997), hypertension in men (Bunker 

et al., 1996). obesity and metabolic syndrome (Bninner et al., 1997) and catarads (Meddings et 

al., 1998). Other more generally defined chronic nealth problems (Weinreb, Gddberg and 

Perloff, 1998). asthma (Erzen et al., 1997), AlDS (Diaz et al., 1994) and back pain (Hemingway et 

al., 1997b) have also been shown to be inversely related to socioeconomic status. 

On a more general level, adiviy limiting long standing illnesses were more common among those 

with a basic education wmpared to those with a higher education, in Finland, Norway and 

Sweden; for men the ratio between lowest and highest educational levels was 2.2 in Finland, 2.7 

in Norway, and 2.4 in Sweden. The ratios for women are somewhat lower, but are sîarting to 

resemble those demonstrated for men, according to the most recently available data (tahelma et 

al., 1994; Lahelma. Rahkonen and Huuhka 1997). Similar results for limiting long standing illness, 

as well as self-assessed health and other heatth outcomes are indicated from recent British 

(Arber, 1997; Ecob and Davey Smith, 1999; Marmot et al., 1991) and Norwegian (Dahl, 1994) 

data. ln the same vein, life expedancy with i l1  heaith, a comprehensive measure incorporating 

both morbidity and mortality, has been shown to be inversely related to education in Finland and 

Norway, while heatth expectancy was found to be diredly related to education (Sihvonen et al., 

1998; Valkonen, Sihvonen and Lahelma, 1997). 

In addition to docurnenting the relationship between socioeconomic status and the incidence or 



prevalence of disease, the literature also reports that the progression of disease rnay also Vary by 

social position. One carefully designed nested case-control study of HIV patients, compareci non- 

progressors (those who had been HIV positive for 5 years, but W h  limited p m ~ r e ~ o n  of 

disease) with progressors (those who had developed AlDS or Kaposi's sarcoma within 6 years of 

seroconversion, or within 5 years of enrolment in the study if already seropositive). The results 

show that non-progressors were significantly more Iikely to have higher incomes, be better 

educated, be employed in management and professional positions, and be assigned a higher 

occupationally based socioeconomic index. The analysis induded controis for certain dinical 

indicators, such as baseline CD4 count anâ syrnporns. All participants in the study received a 

standardized pattern of care in a Canadian health care system that provides access to health 

care without direct cost (Schechter et al., 1994). 

The probability of surviving vanous types of cancers (breast. cenrix, and redum) has been shown 

to increase with higher occupational status and housing tenure. Morbidity associated with other 

cancers, such as those of the lung or stomach, were not related to socioeconomic status, 

probably due to the poor prognosis associated with them (Gordon et al., 1992; Kajalainen and 

Pukkala, 1990; Kogevinas, et al., 1991 ; Vagero and Persson, 1987). The socioeconomic gradient 

in cancer survival could be due to earlier detedion of cancers in higher socioeconomic groups, 

differential treatrnent by social class or differences in the host response combinecl with the 

biological properties of the tumours themselves. although none of these factors alone wuld 

explain the systernatic variations in survival by social position. The decreased rates of survival in 

the lower social strata following rnyocardial infardion may be most affeded by events preceding, 

and in reaching, hospitalization (Monison et al., 1997). 

Recovery is also hypothesized to be influenced by socioeconomic status. Individuals of higher 

social position are significantly more likely to have improved fundional status following 

rnyocardial infardion than individuals of lower social status. This effect was observed 

independently of other dinical, demographic or psychosocial factors that were also wnsidered in 



the analysis (Ickovics, Viscoli a d  Honnfitz, 1997). 

Fundional status represents another facet of heaith that has been sCiown to exhibit this inverse 

socioeconomic gradient. (Maddox and Clark, 1992; Smith and Kington, 1997; Kington and Smith, 

1997). The relationship between lower income and worsened fundional status associated with 

chronic disease, but not the prevalence of dronic disease per se, has also been documented. 

However, this relationship was strongest in the lowest income groups, wiîh relatively Iittle 

variation between the most affluent income quintiles (Kington and Smith, 1887). 

Morbidity in newboms has also k e n  shown to Vary by socioeconornic status. Mustard and Roos 

(1994) uncovered an inverse gradient between mothers' income level and birthweight in a study 

using administrative data and area-based measures of socioeconomic status. The diierence in 

birthweight between the lowest and highest quintiles was, on average, 140 grams. This 

difference was largely attributed to complications, smoking, marital status, as well as lower levels 

of prenatal care. A similar finding was reported in the United States. Using data and a variety of 

socioeconomic measures derived from a national survey, low birth weight, but not preten 

delivery or incidence of births which were small in relation to gestational age, was associated with 

low social position among bfack and white mothers (Parker, Schoendorg and Kiely, 1994). Thus 

similar relationships between socioeconomic status and birth outcomes have been documented 

across heafth care systems, and despite a variety of research rnethods used. 

Socioeconomic differences have been demonstrated to manifest in early childhood and in the 

perinatal period. Recent data from an outstanding database, the 1987 Finnish birth cohort, mimic 

the patterns of poor heaîth, intelledual disabilities and hospitalizations that have repeatedly k e n  

demonstrated for adults; i.e. lower socioeconomic status translates into poorer heaith status after 

adjusting for confounders (Gissler et al., 1998). Children living in poverty areas were reported to 

be nine times, on average, more likely to be admitted to hospital in Glasgow than those in more 

affluent neighbourhoods (Madure and Stewart, 1984). 



Injury- and accident-based morbidity exhibits an incame gradient as well. As describeci by 

Dougherty, Pless and Wilkins (1990), a significant incorne gradient was evidenced in traffic 

injuries to children aged up to 14 years of sge in Montreal, where the injury rate to chiUren in the 

poorest areas surpassed that of children residing in the most affluent neighbourhood by a 

magnitude of four. A study of rnedically attended injuries to adolescents in Saland âid not 

provide any evidence of a socioeconornic gradient, but did note socioeconomic dierences in the 

circumstances in which injuries occurred and the type and extent of risk factors exhibited 

(Williams, et al., 1996). 

Socioeconomic Gradients in Haaith: Possible Explanations 

The mechanisms underlying socioeconomic differences in rnortality and health status are not 

cleariy understood. lt has been suggested that the intemationally docurnented socioeconomic 

gradients in mortality, for exampie, might be explained by biologie, behavioural or psychosocial 

pathways (Lynch, et al., 1996). These complementary, rather than competing, explanations have 

been explored in the Iiterature in some detail. In the following sedion, potential explanations that 

may underlie socioeconomic disparities in mortality and morbidity are discussed. These include 

the involvement of behavioural risk fadors, psychosocial variables, social cohesion theory and 

lifecourse explanations. 

Behavioural detenninants of sOCEOBCOnomEc inequalities in mortality and mort,idity 

Although the early \Mitehall studies showed that individual risk behaviours played some paR in 

socioeconomic differentials in mortality between occupational grades in the British Civil Service, 

the role of individual behaviours on the relationship between health and social position continues 

to be debated. In the Whitehall studies, there was a clear association between smoking, for 

exampie, and occupational dass (Marmot, Shipley and Rose, 1984). The rde of smoking in 

higher rates of mortality from lung cancer or other respiratory diseases, for exampie, is not 

disputed. But the socioeconomic gradient remains regarâless of smoking status, and persists 



across non-smoking relateci diseases. Individual risk behaviours may Vary with socioeconomic 

status, and this may be refieded in social inequalities in rnortality rates (Br4nnsîrom et al., 1993; 

Connolly and Kesson, 1996; Droomers et al., 1998; Holrne, et al., 1977; Marmot, Shipiey and 

Rose, 1984; Wckrama et al., 1997; Wnkleby et al., 1992). Certainly, differences in ri* factors 

and individual behaviours have been able to explain differences in cardiovascular mortality (e-g. 

Pekkanen et al., 1992), or disability-free years (e.g. Vita et al.. 1998) when socioeconomic status 

is not taken into account. 

However, poorer health outcornes in lower socioeconomic groups would persist regardless of 

individual risk behaviours. The effea of smoking, alcohol consumption, sedentary lifestyle and 

relative body weight on mortality from al1 causes was investigated utilizing the Americans' 

Changing Lives survey, and the National Death Index (Lantz et al., 1998). Indeed, smoking, body 

mass index and physical adivity all varied by both education and income, and in the expeded 

direction. The effects of these behaviours did attenuate the inverse gradient of moRality by 

income group, but did not significantly reduce it m e n  controlling for base-line health status. 

Similarly, another study in which the focus was not on the contribution of socioeconomic fadors 

to disease, still found that lower incornes were significant in explaining variation in mortality from 

cardiovascular disease in men and women 65 years of age and older (Fried et al., 1998). 

Controlling for rnany factors, including age, education. incarne, sex, weight, lifestyle fadors, blood 

pressure factors, serum lipid levels, diabetes and senim measures, disease, physiologic 

measures and consequences of disease. income still emerged as a significant and substantial 

explanatory factor. Although physical adivity and smoking were significant predidors of mortality, 

the effed of income could flot be "expiained away" by these variables. 

Individual physiologic risk factors, such as hypertension, on the other hand, may be related to, but 

not exclusively detemined by, individual behaviours. Data from three American studies 

confimed the socioeconomic gradient, measured by educational attainment, with respect to 

blood pressure, smoking, weight, and €CG abnormalities, but not serum cholesterol. An inverse 



gradient for mortality from coronary heaft disease was evidenced, even with controiiing for these 

life-style related n'sk fadon, thereby indicaüng that risk factors explain only pait of this equation 

(Liu et al., 1982). This does not imply that the notion that health behaviours are partially 

responsible for il1 health has been abandoneci. Conversely, they süll constitute one focus in the 

redressing of social inequities in healh. The gap in knowledge about health behaviours in relation 

to cardiovascular risk factors between poorly and highly educated individuals has prompted some 

observers to urge pdîy makers to target cardiovascular educational programs among those in 

the lower socioeconomic strata (e.8. Davis, Winkleby and Farquhar, 1995). 

Whereas some health behaviours that Vary with socioeconomic status might exacerbate or cause 

certain pathological conditions, other behaviours may ameliorate the effeds of pre-existing 

conditions. Katz (1998) argues that the associations between morbiiity and socioeconomic 

status might, in part, be explained by the application of self-care adivities. Katz's data show that 

level of education was positively associated with the performance of setf-care activities such as 

using a heated pool or special diet. However, the magnitude of the eflied of these behaviourç on 

morbidity or fundional impairment was not considerd in this study; therefore it is not possible to 

detemine to what extent socioeconomic differences in health WOU# diminish if physician- or self- 

induced self-care behaviours were held constant between educational groups. 

Psychosocial expianations 

In ternis of sheer volume, explorations of the psychosocial pathways leading to ill-health and 

shorter Iife spans dominate the cuvent literature. The interactions between socioeconomic and 

psychosocial status have been postulated as one of the mechanisms underlying the 

manifestations of social stratification in differential health outcornes. 

Excess cardiovascular mortatiity among those in lower social positions reported in the Whitehall 

studies could not be entirely explained by physidogical or behavioural coronary risk fadors; in 

f a d  most of the variation remained unexplained. Psychosocial factors related to job strain were 



postulated as one area in need of further expioration (e-g. Mamot and Theoreil, 1888; Rose and 

Marmot, 1981). Since then, a major focus of the Whitehall H sîudies has been on the 

psychosocial aspects of work, w h i a  have been shown to systematically Vary between 

occupational grades. Lower status jobs were associateci with l e s  frequent social contacts, fewer 

hobbies, lower degrees of support, finanaal difkulües, the reporting of more negative readions 

from their frienôs and associates, and the occurrence of at least two stressful Iife events in the 

previous year. These differences were postulated to underlie mortaliy differences between 

occupational grades (Maimot et al., 1991). 

Work charaderistics, then, may canstitute one key to understanding social inequities in 

cardiovascular health. The job strain model, whicti considers both high demands and low wntrol 

in occupational groups, developed by Karasek and Theorell (1 990). forrned the theoretical 

underpinnings of studies examining job charaderistics and health outcames. The Whitehall study 

demonstrated that individuals in positions charaderized by low job control had increased odds 

ratios for both newly reported and subsequent coronary events that outweighed the effeds of 

employment grade or coronary risk fadors (Bosma et al.. 1997; Marmot, Bosma, Hemingway et 

al., 1997). Other authors have reported simifar results (Everson et al., 1997; Hallqvist et al., 1998; 

Theorell et al., 1998). Coronary morbidity may be induced through heightened blood pressure 

responses related to lower socioeconomic status or high workplace demands (Everson et al., 

1997; Lynch and Everson et al., 1998). A more recent phase of the Whitehall II study assessecl 

the applicability of a second job stress moâel, the effort-reward moâel, and found that increased 

personal efforts in the presence of reduced rewards resulted in new coronary heait disease that 

was over twice that in individuals in whom the opposite was true (Bosma et al., 1998). lt should 

be noted, however, that new evidence suggests occupational scales other than the Registrar 

General's Social ~lassificatiod used in the Whitehall studies rnay not produce any association 

ft has k e n  argued that the British Registrar General's Social Classification scheme lacks a 
clear theoretical basis, despite the strong linear gradients that it produces with respect to rnortality 
(Chandola, 1998). 



between job stresses and mortai i i  (Chandala, 1~98)'. 

Unemployment rates were s h o w  to be related to incfeased death rates in unernployed men in 

Denmark (Iversen, et al., 1987). M i l e  the unemployeâ suffered mor ta l i  rates higher than the 

employed individuals from al1 causes, but especially accidents and suicides, this effed was 

stronger in areas where the empioyrnent rate was relatively Iow. Similady, the anticipatory anxiety 

related to uncertainty in the work force and potential unemploymecit has also been identifid as a 

source of psychosocial stress that effeds health outcornes (Feme et al., 1995; Feme et al., 1998; 

Knutsson and Goine, 1998). Although the direcüonality of this relationship may be debated. there 

seems to be limited support for the hypothesis that excess mortaiiiy related to ernployrnent is the 

result of job loss due to ill-health. III health seems to stem from unemployment rather than vice 

versa (Moser, Fox and Jones, 1 9234). 

In general, the link between social relationships on the one hand. and heaith on the ather, has 

been long established (e.g. House, 1988). Studies exploring the relationship between social 

relationships, socioeconomic status and health elucidate this issue. One Canadian study 

demonstrated the interadion between income levels and social relationships, measured &y 

marital status, children, family contact and participation in voluntary organizations. High income, 

together with high social relationship scores and the absence of smoking, coritributed to an 18- 

fold reduction in mortality over twenty years (Hirdies and Forbes, 1992). Self-efficacy has also 

been shown to Vary with socioeconomic status; moreover, it may partiaily explain the relationship 

between health status and socioeconomic status (Grembowski et al., 1993). 

Self-efficacy may be affeded by a number of factors, including the stresses caused by sustained 

economic hardship. This aspect of psychosocial stress would not have been captured Sy studies 

such as Whitehall, in which al1 subjeds were ernployed in fairfy stable and relatively well-paying 

" It should also be noted that variables representing job demands or decision latitude were not 
presented by Chandola, although health behaviours were included in the analysis. 



positions. Long episodes of economic hardships, measured over a period of almost twenty years, 

have been associated with decreased physical, psychological as well as cognitive fundioning 

(Lynch, Kaplan and Shema, 1997). 

Recent research on the east-west health divide has provided considerable insight into the 

possible role that psychosacial fadors play in health and mortaîii. Differences in heaRh status 

between western Europe and most of the fomer Warsaw Pad countries, as well as marked 

changes in life expedancy and mortality rates in the latter in recent years, demonstrate how 

profound changes in the social, economic and political fabric of a nation manifest in temis of 

psychosocial factors and ultimately, healh (Bobak and Marmot, 1996). The rapidity with wtiich 

these changes occurred is striking (but is matched by the mushrooming of the literature on this 

topic since). Between 1989 and 1994. marked decreases in life expectancy were witnessed in 

these countnes. Cockeram (1997) cites a decrease in life expedancy of approximately six years 

for men in five years, but in Moxow life expedancy dropped by almost 8 years between 1990 

and 1994 (Leon and Schkolnikov, 1998). Cardiovascular disease and injuries accounted for 

approximately two thirds of the decrease in Iife expectancy (Notzon et al., 1998). Mean 

birthweights in the Czech Republic decreased for al1 levels of mothets education, especialiy the 

less educated women, up to 1991 , then started to inccease slightly (Koupilova et al., 1998). The 

circumstances in these nations provide a natural labofatory of sorts in which to assess the health 

effects of major economic, social and political changes which occurred over a remarkably short 

time frame. 

Psychosocial and Iifestyle factors have been cited as potential drivers of these downward trends 

in heaith outcornes. Social stress is clearly targeted as a pnmary deteminant of the marked 

increases in mortality over a relatively short time frame (Kaasik, Andersson and Horte, 1998; 

Kristenson, Orth-Gomer and Kuchinskiene, 1996; Leon and Shkdnikov, 1998). This is not 

inconsistent with the literature on heaith and socioeconomic status in general. Social stress may 

either be experienced differently accarding to one's social position. or may be encountered to 



different degrees depending on one's social position (Adler et al., 1994). The heaith effeds of 

stressful life events may leave their imprint many years after they occur (Rosengren et al., 1993). 

An individual's sense of life controt has been identified as a significant contributor to these 

extraordinary rnortality shifts in Eastern Europe, where life control and economic satisfaaion have 

been shown to be considerably lower than in the west (Bobak et al., 1898; Bosma and Appels, 

1996; Carlson, 1998; Watson 1996). Similady, demoralization rnay ~Mect  another facet of this 

phenornenon (Wilkinson, 1996). 

Some observers have Iinked the changes in Eastern Europe to lifestyle factors, which may have 

been affeded by the additional stresses that the vast changes have generated (Cockerham, 

1997; Pajak, 1996). However, it is questionable whether they have changed suffiaently, in a 

short period of time, to affect tife expedancy and mork'dity (Bobak, 1996). 

The effeds of stress have been posited to manifest through one of various biophysiological 

processes, pemaps through the immune or endouine systerns5. These may be the sarne types 

of biological pathways evidenced in human cardiovascular response which a d  as precursors to 

carotid atherosclerosis. Workpiace demands were strongfy associated with stress-induced 

cardiovascutôr readivity, especially in those men in whom there was already evidence of 

atherosclerotic plaque. The etiology of cardiovascular disease in humans is therefore infomied by 

studying exposure to stressful environments in conjundion with biophysiological responses 

(Everson et al., 1997; Lynch, Everson, Kaplan et al.. 1998). As previously noted, these are 

stresses that have k e n  shown to Vary systematically by social position. 

The social cohesion and social capiîal theories 

Psychosocial factors that are rooted in cornmunity, rather than individuals, which are referred to 

Animal models provide much of the evidence in this area, and demonstrate how social stressors 
may manifest as physiological reactivity (Evans, Hodge and Pless, 1994; Manuck et al., 1988; 
Sapolsky, 1993; Suomi, 1994; 1996). 



as social cohesion or social capital, have recenlly received increasing attention in the literature. 

Even so, this is an area that has been unôeremphasized. It has been daimed that inâividual 

psychosocial fadors have been emphasized at the expense of an enhanced understanding of the 

social fundioning of entire communities, possibly because of the perceived polical neutrality 

associated with an individually-centred analysis as well as the dominant paradigms that stress the 

individual over the colledive (Lomas, 1998). 

Social cohesion has been show to be a protedive factor in heaîth and mortality. When 

measured in ternis of the social quality of communities, it has been positiiety associated with 

perceived health status for women (Molinan, Ahem and Hendryx, 1998). A la& of social 

cohesion, as reflected in racial segregation, for example, may be related to mortality 

independentl y of the socioeconomic charaderistics of the area (Fang et al, 1 998). 

Social cohesion may be associated with income inequality. Wilkinson (1997a: 1997b) postulates 

that income inequality reduces contact between social groups and increases social divisions that 

supersede the positive effects of individual social networlrs. Kawachi and colleagues (1997) 

provided the first solid evidence of the relationship between h o m e  inequality and social 

cohesion within the United States. A cornparison of social capital in 39 states, measured by per 

capita membership in voluntary groups and level of trust according to the questions included in 

the primary data source, the General Social Survey, revealed that infant mortality and total 

mortality from al1 causes as well as coronary heart disease and neoplasm, were strongly 

correlated with both social cohesion and income inequality. Other Amencan data also lend 

credence to this thesis (Kennedy, Kawachi and Prothrow-Stith, 1996; Lynch, Kaplan, Parnuk et 

al., 1998). and indicate that the greatest effed of income inequality appeared to manifest in the 

non-elderly adult population, rather than more vulnerable children or the elderly (Kaplan et al., 

1996). 

The relationship between incorne inequality and various aspects of quality of heaith has been 



expiored. In a cornparison of amas in the United States, strong correlations between inCome 

inequality and homicide, vident crime, per capita heaîth Gare errperidlures and low birth weights 

were reported (Kaplan et al., 1996). 

Incorne inequality may stem fnwn an underinvestrnent in social capital, either through insufficient 

resources in education or medical care (Davey Smith, 1996). although high leveis investrnent in 

social capital alone cannot guarantee low levels of income inequality. Areas in the United States 

with the highest indices of income inequality also had the highest unernpioyrnent, incarceration 

and social assistance rates, lower rates of medical insurance, the lawest proportional spending 

on education and poorest educational outcomes (Kaplan et al., 1996). In other words, greater 

income inequality may pose not onfy psychosocial stressors on individuals in the louer 

socioeconomic strata, but to those individuals in the higher income strata as well. This research 

from the United States provides important data, because unlike international studies, is not prone 

to the confounding effeds of inter-country variations. 

The Iiterature on incame inequality and the relative deprivation thesis is more abundant. 

Wilkinson's (1 992) seminal paper on differences in income distribution between various countries 

and its effed on Iife expedancy demonstrated that a greater degree of income inequality, rather 

than absolute levels of relative social and economic position, may exert the more infiuential effed 

on mortality. In this study, Sweden and Norway, which had the lowest concentration of income of 

the countries considered, also exhibited the highest life expedancy. This is in stak contrast to 

the United States and West Germany, in which the situation was reversed. This effed was 

constant over time and produced significant associations, providing strong evidence of the 

relationship between income inequality and life expedancy. 

The effects of income inequality on modality have k e n  supported in other international 

compadsons (Ben-Shlomo et al., 1996; Davey Smith and Matthias, 1996; Kunst et al., 1998; 

Rodgers, 1979). However, Judge and colleagues (1 9Q8a; l998b) recently maintained that the 



methodological problems inherent in the currently published stuâies in this area render their 

results questionable, and are cautious about attributing the heaîth and Iife expedancy of an entire 

nation solely to income inequality in Iight of other social, economic and cultural factors. 

iifeco wse 

Socioeconomic variations in heaîth, heatth behaviours, psychosocial characteristics, life 

expedancy, as well as mortality, rnay have as much, or more, to do with childhood 

socioeconomic status than current social posiüon (Dahl and Birkelund, 1997; Forsdahl, 1977; 

Gliksman et al., 1995; Hertmzan and Wiens, 1996; Lundberg, 1993; Cunâberg, 1897;Lynch, 

Kaplan and Salonen, 1997; Rahkonen, Lahelma and Huuhka, 1997; Wadsworth, 1997), and rnay 

be mediated by adult socioeconomic position6. although the reported strength of this association 

varies- The effeds of childhood socioeconomic conditions rnay still manifest later, in fad, into oid 

age as evidenced by a study of survival to 85 years of age (Preston. Hill and Drevenstedt, 1998). 

The results of the Kuopio Study suggest that this rnay partiaily be due to the heaîth behaviours 

and psychosocial characteristics that are imprinted or leamed in early life, and cany over into 

adulthood and old age (Lynch, Kaplan and Salonen. 1997). Overall. other data from a prospective 

study with 21 years follow-up of adul males suggest that the cumulative effeds of socioeconomic 

status over the life course, rather than social mobility, are important determinants of life 

expectancy, and the relative importance of social position at each stage of life rnay Vary by cause 

of death (Davey Smith, Hafi, Blane et al., 1997; Hart, Davey Smith and Blane, 1 998a; Power, 

Matthews and Orly, 1996). It has k e n  hypothesized that economic hardship, as well as other 

conditions, present in childhood, affect both adult social status and a sense of coherence later in 

life, both of which affect health and illness in adulthood (Lundberg, 1997). 

Interestingly, in adolescence and eariy adulthood, socioeconomic differences at origin in healh 
outcornes tend to disappear, but potentially reemerge later in eariy aduithood (Arkr, Rahkonen 
and Lahelma, 1995; Macintyre and West, 1991 ; Power et al., 1997;West. 1997). However, 
socioeconomic gradients in healh risk behaviours rnay persist in adolescence, albeit in a 
dirninished manner (6stberg and Vigertl, 1991; Tuinstra et al., 1998; Vigerll and Ostberg, 1989). 
There is evidence that throughout child hood. inverse social gradients of physical and intelledual 
health according to parent's socioeconomic position are quite pmnounced (Gissler et al., 1998). 



These resuîts lend further credence to the hypothesis that it is not social mobility that is most 

important. Changes in social position in adulthood may not ovemide the effeds of social dass at 

ongin in detemining health inequaliies (Power, Matthews and Orly, 1996). The evidence 

suggests that in later Me, as well as in middle age, social mobility has I i i e  efTed on mortality; 

rather, lifetime socioeconomic charaderistics rnay outweigh short-tem fluduations in social 

status (Faresjdm, Svardsudd and Tibùlin, 1904; Fox, GddMatt and Jones, 1985; Hart, Davey 

Smith and Blane, 1998b). 

What is not dear, is whether a "latency model', which presupposes that certain events occurring 

in childhood have an independent effed upon health outcomes later in life, or the pathways 

model, which considers that factors operating at many stages in the cyde praduce a cumulative 

effect on lifetime heaith, is the correct interpretation of the scienüfic results produced to date 

(Hertzman, 1994; Hertunan and Wens, 1996;Wadsworth, 1997). Yet the contribution of 

socioeconomic conditions throughout the lifewurse is recognized as an important deteminant of 

health outcomes. 

Socioeconomic Status and Heaith Cam Utilization 

The postulate that medical a r e  in itself has not been the most important source of improved 

longevity has been investigated, and supported, by several authors, induding McKeown (1 W6), 

who credits general improvernents in the quality of life in the general population, rather than 

health care, for redudions in mofiality in the twentieth century (McKeown, 1978). McKinlay and 

McKinlay (1977) reproduced a similar analysis in the United States, which demonstrateci that 

significant increases in health care were introduced at a time when mortality rates had already 

dropped relatively close to current levels. This position has k e n  argued by other authors who 

assert that the contribution of medical Gare was not negligibie (Mackenbach, 1993). or who 

attribute the puMic health movement with increases in longevity (Szreter, 1988). In any event, 

the assumption that medical care has been the most influential determinant of improvements in 

health cannot be accepted. Furthemore, the magnitude of continued spending on health care in 



developed countnes in more recent years has not k e n  shown to be related to healh outcomes 

(Babazono and Hillman, 1994). New schools of thought, supported by scientific evidence, point 

out that there are other ovemding fadors, such as socioeconomic status, the environment and 

genetics, al1 extricabîy linked, that may be more important to the health of populations than health 

Gare (Evans and Stoddart, 1990). 

One recent review of social factors and access to care as determinants of health condudes that 

social position has unequivocally k e n  shown to exert greater influence on heaith and ilChealth 

than health care (Pincus, Ester and Oewait et al., 1998). There is no question about the Me- 

saving capabilities of medical technology; however, the literature does suggest that 

socioeconomic factors may play an even more important role. 

But the differences in the use of healrh care services by sOClOeCOmmic H u s  are of interest; 

they reflect not only underlying morbidity but also intangible bamers, or aitemately, enhanced 

access, associated with social position. Relatively consistent relationships between heaith 

services utilization and socioeconomic status have been uncovered in the Ilerature. The study of 

socioeconomic differences in the use of hospital services, at least. is not a new addition to the 

scientific literature, as a not very recent review of the literature in this area indicates (Barer et al., 

1982). Very eariy on, and prior to the articulation of the population heaith framework that is the 

basis of many of these studies, Barer and his colleagues demonstrated that those in poorer 

income groups utilize more hospital days, although were not necessanly hospitalized more 

frequently than those in the more affluent groups in Ontario dunng the 1970's- 

More recently, hospital use, measured in ternis of the number of individuals hospitalized, total 

discharges, or days in hospital, was found to be strongly and significantly associated with relative 

neighbourhood affluence (Roos and Mustard, 1997). The number of hospital days attributed to 

the least affluent individuals in Winnipeg was almost two times that of the most affluent (Brownell 

and Roos, 1995; Roos and Mustard, 1997). Hospital admission rates between the lowest and 



most affluent in corne quintiles were statistically significantly dissirnilar for al1 types of admissions 

(i.e. ambulatory sensitive, avoidable or amenable, for chronic diseases or injuries). M e n  specific 

diagnoses were considered, a statistically signitkant difference was noted only for pneumonia, 

although marked differences between the most and least affluent were documented for other 

diagnoses such as hypertension, diabetes, vascular complications and lung cancer. Perhaps not 

surprisingly, the greatest income inequalities were foutid for those diagnoses which were 

classified as 'high-variation medicar conditions', which may entail a hiîh degree of potential 

physician discretion in ternis of treatment options. On the other hand, few statisücally significant 

variations by income group were uncovered for surgical procedures, with the exception of 

coronary artery bypass surgery and tympanostomy (Roos and Mustard, 1997). Higher hospital 

use for residents of poorer areas in Ontario has also been documented (Anderson, 1997). 

Potentially avoidable hospitalizations, or those hospital admissions which could have been 

avoided if altemate, ambulatory care had been provided, have been shown to be higher for 

privately insured persons residing in low incorne areas, compared to those living in high-income 

neighbourhoods in the United States, but were only significant for those under the age of 65 

(Pappas et al., 1997). Incorne-related differences seem to exist irrespective of access to care, 

broadly reflected in the general charaderistics of the health care, but are markedly namnner in 

the Canadian, as opposed to the American, setting (Billings, Anderson and Newman, 1996). This 

is at least partially due to the absence of the principle of universality in the American health care 

system, which may undermine equal access to care (Bindman et al.. 1995). In the elderiy, 

potentially avoidaMe hospitalization has been shown to be related to insurance status and 

education (Culler, Parchrnan and Przybylski, 1998). In fad, socioewnomic differentials in the 

case fatality rates fmm myocardial infardion have also been hypothesized to be due, at least 

partially, to treatment prior to the acute event and delays in admission, rather than unequal 

' This term refen to a classification developed by Wennberg and colleagues (Wennberg et al., 
1987: Wennberg et al., 1989). and is used to denote those diagnoses that are associated with a 
greater degree of medical uncertainty regamjing treatment options and consequently, a greater 
degree of geographic variation in admissions. 



treatment after the event, These differences in treatrnent migM resutt in a more fawurable case 

mix among the higher -0economic strata, and greater acuity in the lower socioeconornic strata 

with higher mortality rates (Momson et al., 1997). 

In Canada, a marked social patteming of physiaan utilizaüon has been documented in Nova 

Scotia (Kephart, Salazar Thomas and Maciean, 1998) and Manitoba (Roos and Mustacd, 1997). 

The association between increased use and decreasing sociaeconomic status appears to hoM 

true for the utilization of general praditioners' services, rather than for specialist services, and has 

been noted in several countrfes (Bongers et al,. 1997; Roos and Mustard, 1897; van der Meer, 

van den Bos and Mackenbach, 1996). 

The utilization of physician services by chiWren living in the United States has also been shown to 

with the socioeconomic status of their parents. Charaderistics including family income and 

mothets educational attainment were found to be good predidors of low utilization, but the 

relationships between socioeconomic status and high utilization of physician services were less 

clear. Health characteristics as well as materna1 utilization patterns were closely related to 

utilization in both high and low users (Newacheck, 1992). 

Attention to socioeconomic differences in the use of various medical and surgical procedwes is 

evident in the Merature. An inverse social gradient has been documented for hysteredomies (Kuh 

and Stirling, 1995; Marks and Shinberg, 1997). as well as the nsk of repeat cesarean delivery 

(King and Lahiri, 1994). One studied documented that higher socioeconomic status was related 

to the type of procedures used for end-stage renal disease starting hernodiatysis. Higher 

socioeconomic status access (based on area incomes, Medicare coverage and education) was 

related to the use of grafting procedures, mi le  lower socioeconomic status was related to 

procedures involving fistula for vascular access. Furthemore, rnorbidity, but not comorbidity, 

increased as socioeconomic status decreased (Hirth et al., 1996). Transplantation is yet another 

domain in which socioeconomic inequities have k e n  recorded. Ominkowski and colleagues 



(1998) demonstrated that high income mien& were 2.6 times more likely to receive a transplant 

than middle income patients. In both Canada and the United States, rates of coronary after' 

bypass surgery for non-eiûerty population were highest in the Iowest income quintiles, whereas 

for the elderly population, this trend was reversed (Anderson, et al., 1993). Honilever, the authon 

do not state whether the data were adjusted by age and sex. 

More recent data demonstrate that increasing area incorne is associated with increases in rates 

of coronary angiography among patients adrnitted to Ontario hospitals over a thme-year period, 

while waiting times for this procedure decreased with increasing socioeconomic status (Alter et al. 

1999). One-year mortality following admission decreased by approximately 10 per cent W h  each 

$70,000 increase in area income. lncome emerged as a signif int predidor of angiography 

within six months M e n  adjusted for dernographic characteflstics, preâided 3Way mortality, 

physician speciality and facility charaderistics These resuits suggest that despite a universal 

health insurance program, a socioeconomic bias may em'st in treatment decisians, waiting times, 

and longer-terni mortality associated with individuals adrnitted to Ontario hospital for acute 

myocardial infardion. The authors do not suggest that access to angiography and longer-terni 

outcornes are causally related, rather they posit that they represent two independent correlates of 

socioeconomic position. 

Studies have indicated that hospital mortality may also be related to socioeconomic status. This 

was the case in a study of mortality in an intensive care unit. Despite the high level of intensity of 

medical care required for al1 the patients studied, an inverse gradient between social dass, 

denved from the British Registrar General's Classification, and mortality was observed. This 

difference, however, was explained by a higher severity of illness found in the patients with lower 

occupational status, rather than to any dierences in medical c m ,  suggesting that a preselection 

process may have occurred prior to admission to hospital (Latour et al., 1991). 

Socioeconomic differences in the use of preventive measures, induding prenatal cam have been 



examined in Manitoba. The authors condude that although poorer women had a lower utilization 

of prenatal care, these differences accounted for less than 15 percent of the difference in the 

incidence of low birthweight relative to infants bom to weaithier women. Socio-economic fadors 

unrelated to prenatal care were cited more imprtant to differences in birthweighî, and thus the 

research does not support a relationship between better outcornes and increased access to a r e  

(Mustard and Roos, 1994). Other sources confimi that it is not simpîy prenstal healh Gare that is 

at issue, especially for low income women, but other mediators induding diet, health education 

and psychosocial fadors (Hornan and Korenbmt, 1998). 

In the same vein, screening for breast and cervical cancer were more apt to be used by more 

highly educated and higher-income women. both in Canada and the United States despite the 

difference in the health insurance schemes in these two countries. The signifintly higher 

propensity for cervical cancer to be diagnosed late in low incorne women further underscores the 

effects of financial and other direct or indirect barriers to preventive health care (Katz and Hofer, 

1994). Yet in Denmark, signifiant social class differences related to surgical treatment for breast 

cancer were observed, Women in the highest social class were more Iikely to receive a 

lurnpectomy rather than a mastedomy, despite no social class differences in the size of the 

tumour at diagnosis, which would rule out any disuepancies in early diagnosis, at least 

(Norredam et al., 1998). 

There is little doubt that some of the observed patterns in the United States, which are cleariy 

divergent from those documented in Canada or other countries with full or partial national heaîth 

insurance, stem from socioeconomic differences in healh insurance status. This must certainly 

be considered when interpreting the results of any U.S. study of socioeconomic disparities in the 

utilization of health are.  It should corne as no surprise that individuals with no heaRh insurance 

in the US. would have lower hospital utilization rates (see, for exampie, Fleishman and Mor, 

1993). This relationship may be fuither obfuscated by the myriad of healh insurance options in 

the Amencan context. For example, the inverse income gradient associateci with invasive 



cardiovascular procedures (bypass graft surgery, angioplasty and angiography) was widenced in 

both the Medicare population and those enrolled in Health Maintenance Organizations, but not 

among the uninsured or pnvately insured (Carlisle and Leake, 1998). Merences in utilization by 

insurance status have been documented in other countries with a very different type of 

privatelpublic insurance mix (Bongers et al,. 1997). 

Health care utilization is even more poorty unâerstood when considering the complex triad 

involving heaith Gare utilization, socioeconomic charactefistics a d  need. While it has been 

argued that hospitalizaüon rates are soleiy determined by need, some recent data suggesî that 

both need and socioeconomic position drive increased hospital utilization in the lower income or 

educational strata. A methodologically robust statisücal analysis has show that while need is 

demonstrably an important factor, household income also affects the incidence of hospital use 

(Newbold, Eyles and Birch, 1995). This is in contrast with previous data which suggested that 

need, rather than incorne, is the primaiy deteminant of hospital utilization in Canada (Manga, 

Broyles and Angus, 1987). as well as more recent data on physician use in Canada which 

suggest that the use of medical care is reflective of health status. Katz, Hofer and Manning 

(1996) maintained that whereas in Ontario, utilization was as much as 33 percent higher among 

low income residents than their counterparts in the United States, the reverse was tnie for those 

with higher reported incornes. The latter analysis, however, did not use the hm-stage multiivariate 

analysis that characterizes the study designed by Newbold and colleagues. The resuits may also 

be affected by the differences in the measurement of health status in these studies. Whereas 

Newbold and his colleagues defined need in ternis of self-assessed health status, Manga and his 

colleagues measured need by a number of variables, including number of accidents, disability 

days. number of current health probiems, number of previous illnesses and drug use. Certainly, 

the differential effeds between the use of subjective versus objective measures of health status, 

or the number of health measures used as control variables, have b e n  documented (van den 

Meer, van den Bos and Mackenbach, 1996). 



In the Netherlands and Finland, the relationship between hosQital uîiiization and socioeconomic 

status became negligiôie when heaith sîatus was controlled for (Keslrirnaki, Salinto and Am, 

1995; van den Meer, van den Bos and Mackenbacti, 1996). The socioecanomic gradient in these 

countfles has been reported to be l e s  pronounced than in others (Bongers et al., 1997). 

A lively debate has emerged over the role of socio-economic charaderistics in geographic 

variation in use (e.g. McLaughlin et al., 1989)'. Socioeconomic status has been show to be a 

significant determinant of area-based variations in hospital use (Mclaughlin et al., 1989; 

McMahon et al., 1990), surgicd procedures (Carlisle et al., 1995) as well as disability daim rates 

(Volinn et al., 1988). The absence of any significant effed of incorne on smalkarea variations has 

also been demonstrated (Roos and Roos, 1982; Wennberg, et al., 1987). At least one review 

found consistent associations between variations in preventabie rnortalii and socioeconomic 

variables (Mackenbach et al., 1990). Work in Manitoba (Roos and Roos, 1982) examining the 

detenninants of surgical use rates found that "needs" were less likely to expiain geographic 

variations in surgical rates, which instead Iinked higher utilization to higher education and ethnic 

differences, but not incarne. Similady, Roos et al. (1993) camed out a multivariate analysis of 

health status and found that 87 percent of al1 variation could be explained by differences in socio- 

economic status, rather than availability of hospital beds or services. 

Excess use among the lower socioeconomic groups has been deemed not only to refled need, 

but according to one study, may also represent excess use unrelated to medical need. One 

ltalian study reported that aithough those in the lower socioeconornic groups did indeed, 

demonstrate greater need on the basis of a number of indicators, but that they also received 

more services per "illness episode" than their counterparts higher on the socioeconomic scale 

(Mapelli, 1993). 

' The authors do point out that disagreement over the effed of socio-economic status between 
studies may be largely due to differences in statistical techniques and measurement. 



Utilization of Madications by Socioeconomic Status 

In contrast to the studies examining the links between social dass and moftality and rnorbidity, and 

to a lesser extent, health services utilkation, there has been re)aüveîy little interest in the 

investigation of systematic socioeconomic dinerences in the use of phanrraœuticals. The litent ure 

discussing the detemiinants of dnrg use tends to focus on morbidity, patient compîiance, 

physician factors, as well as health Gare system fadors (Canadian Coalition on Medication Use 

and the Elderly, Ch. II(A), 1 990). rather than socioeconomic fadors. This may be because dnig 

use has historically been deal with f m  an experimental point of view with a focus on treatment 

efficacy. Also. utilization studies may have concentrateci on deterrninants of uülization of 

physician and hospital services rather than drug use due to more easily accessed databases. 

Since a strong dynamic between utilization and socioeconomic status has been capturecl in 

various aspects of heaith care utilization, it is reasonable to extend this investigation to an 

exploration of relationships between socioeconomic status and presaiption dnig use. 

Some studies have shown that prescription drug use exhiôits the sarne inverse reiationship with 

socioeconomic status that has generally been demonstrated with resped to moftality or morbidity. 

In their recent analysis of population-based data from Manitoba, Metge and colleagues (1999) 

revealed that the use of phamaceuticals, whether measured in ternis of the number of 

prescriptions dispensed, the number of different dmgs dispensed, the number of defined daily 

doses (DDD's) dispensed or expenditures, increased as area income decreased. A doser 

inspection of antidiabetic agents, antiinfedives and antidepressants indicated that the number of 

DDD's increased as area income decreased. The largest differences in the number of DDD's 

occurred with respect to antidiabetic agents. On average, 11 DDD's were dispensed to 

individuals in the highest income quintile, whereas 31 DDD's were dispensed to those in the 

lowest incorne quintile. Additionally, drug use was noted to be higher in areas where overall 

health status is poorer, as measured by premature mortality. 



Other data from the Nethedands (van der Meer, van den Bos and Mackenbach, 1996), Scatland 

(Scott, Schieel and King. 1996) and Braal (Miralles and Kimberlin. 1998) iridicate that increased 

drug utilization is indeed closely associated wiîh lower social position. üûewise, higher leveis of 

education have been reported to be assoaated with lower use of prescription drugs (e-g. Benson, 

1983; Fillenbaum, et al., 1993). 

It has been suggested that higher utilization of prescription drugs by individuals with lower 

socioeconomic status may be due, in part, to diierent patterns of patient-provider communication 

and interaction that may also be contingent on one's socioeconomic status. Better communication 

between physicians and patients (Bain, 1977), information-seeking behaviour (Pendleton and 

Bochner, 1980; Boulton et al., 1986) and a higher propensity for testing over presaibing (Scott, 

Shiell and King, 1996), for example, have al1 k e n  shown to be correlatecl with higher educational 

qualifications of individuals seeking health care. 

However other evidence contradids these resuits. One study of an Arnerican PACE 

(Phamaceutical Assistance Contrad for the Elderly) cohort revealed an income-related gradient 

of prescription drug costs; the average charge per daim increased with income. However, the 

average cos& per month did not exhibi any clear pattern (Stuart et al., 1991). On average, 

PACE enrolees represent atypical Amencan elderiy; they are charaderizd by higher than 

average levels of rnorbidity and have lower average incomes compareci to the overall mean. Over 

the counter drug use, which is usually not reimbursed by any insurance scheme has similarly 

been reported to increase with income (e.g. van der Meer, van den Boss and Mackenbach, 

1996). Altemately, Woo et al. (1 995) report no effed of occupational status or educational level on 

either prescription or nonpfesuiqtion drug use by the elderfy. 

In the non-elderly, a greater number of prescriptions have been reportecl to be dispenseci to 

wornen of higher socioeconomic status (defined by education and income), and may also be 

dependent on the number of cornork'dities present, race and other factors (Rubin et al., 1993). The 



earlier literature in this fwîd underscores the confusion about the diredionality of the rdationship 

between dnig utilizaüon and socioeconomic status (Ratin, 1972). 

The reported associations between socioeconornic status and the use of specifii types of dnrgs 

are no more illuminating than those reported for overall patterns of drug use. Much of the 

literature on drug use and the Weriy focuses on psychoadive rnedications, Wich represents a 

sizeable portion of total drug use in this age group (Baum et al., 1984; Grymonpre et al., 1991 ; 

Mcfsaac et al., 1994; Oifson and Kleiman, 1993; Pincus, Tanielian, Marcus et al., 1998; 

Wessling, 1987). Tranquillizer use, as well as use of hypnotics, sedatives and antidepressants is 

correlated with both residence in poverty areas as well as mortality and suicide in Sweden 

(Sundquist, Ekedahl and Johansson, 1996). Significant diïerences in the use of psychotrop& by 

occupational status have been reported as well; in the total population the highest users were 

unemployed, and among men, blue-collar workers were reported to be higher users of 

psychotropics than famers (Isacson and Haglund, 1988). 

Conversefy, benzodiazepine use in the community-dwelling elderiy has k e n  shown to increase 

with higher educational status in the United States (Mayer-Oakes et al., 1993), as has the use of 

other psychotropic medications (Cooperstock and Parnell, 1982; Fejer and Smart, 1973; Mayer- 

Oakes et al., 1993; Mellinger et al., 1984; Wells et al., 1985). The lack of any association between 

neuroleptic dnig use and either educational status or diagnosis, M e n  adjusted for sex, age, and 

diagnostic history, has also been reported (Muscettola, Bollini and Pampallona, 1991). m e r  

evidence questioriing any relationship between socioeconornic fadors and psychoadive drug use 

exists as well (e-g. Brown, et al., 1995; Muscetolla et al., 1991 ; Reid et al., 1990). 

As with the utilization of heaith care services, "need" may partially expiain socioeconornic 

differences in dmg utilization, alhough the available evidence is by no means conclusive. It has 

been suggested that educational differences in psychotropic drug use become insignificant M e n  

mental health status is also considered. When only socioeconornic variables were considered, 



tranquillizer use decreased with higher educational status, but increased with higher i n m e s  

(Wells et al., 1985). This is a puuling observation, given the high correlation that is usually found 

between education and income. According the authors of this study, the observecl differences in 

the diredion of income and education may be due to the potential confounding between 

education and mental health status. Still. this study empioys a rigorous methodology 

incorporating relatively sophisticated statistical techniques which enables the separation of the 

effeds between correlated indicators of socioeconomic status, and socioeconomic status and 

health status, as well as their independent effeds. 

Analgesics represent another siteable dntg group. Jyhla (1994) demonstrated that for Finnish 

elderiy over a ten-year perioâ, an odds ratio of the likelihood of use of over the wunter vitamin 

and analgesic use of 1.8 was reported for al1 individuals who listed non-white cdlar jobs as their 

previous occupation. Analgesic use by occupational grade was reportedly least cornmon among 

white-collar women, and most common among white-collar men. Occupational status was rather 

loosely deftned in this study only as "whiteallaf or "othef past employment status, which may 

have affeded the somewhat inconsistent resutts between various types of drugs in this analysis. 

On the other hand, the authors cfearly state their study rationale, Le. that drug use is as refledive of 

souetal and cultural forces as it is of medical indicators. Other research exploring the relationship 

between socioeconomic status and analgesic use is inconsistent, at best (Eggen, 1993). 

Given the evidence on the significant social variations that exist with respect to coronaty heart 

disease presented earlier in this chapter, it is perhaps surprising that socioeconomic differences 

in cardiovascular medications have not k e n  investigated more thoroughly. At least one study 

has examined the relationship between antihyperlipidemics and socioeconomic status. When 

socioeconomic position was measured as type of clinic attended (public cardiology clinics, with a 

greater proportion of Medicaid patients, versus private cardiology dinics, with fewer Medicaid 

patients), no discemible difference in prescribing was uncovered (Hamick et al., 1998). This 

study, however, considered the proportion of patients receiving medication as the main outcorne 



measure, which, Iike the socioeconomic measures, is perhaps too impmcise to depid any 

possible true variations accurately. 

As with the utilization of heaith services in general, the results of studies of medication use must 

be considered in light of national and individual health insurance status. Arnong elderly Medicare 

beneficianes, higher incomes were associateci with a greater propensity to consume prescription 

drugs, and a decreased probability of leaving medical problems unmedicated. These patterns, 

however, were largely the result of diierences in insurance between individuals. Persons with 

supplemental private or public drug coverage were shown to be more Iikely to use pre-mion 

rnedicines than those without (Stuart and Grana, 1998). An earlier study by these authors 

demonstrated that in Pennsyhrania. prescti@ions dnrg use by the eidedy increases (with 

CO ncomita nt decreases in over-thecaunter dnrg use) with increasing levels of insurance caverage. 

Generally, increased dmg coverage is assoaated with higher drug use (LaVange and Siivemian, 

1987; Moeller and Mathiowetz, 1989; Whynes. Baines and Tolley 1996) and the use of more 

expensive dmgs (Mott and Kreling, 1998). 

The effed of insurance coverage has also been demonstrated in Ontario. Grootendorst et al. 

(1997) did not uncover any statistically significant incorne effed on drug use by the elderly in 

Ontario, although health status did have a pronounced effed on drug utilization. However, among 

persons in the lower income groups, the consumption of prescription drugs did increase upon 

tuming 65, and thus becoming efigible for coverage under the provincial prescription drug plan, 

an effect that was not evidenced among those in the higher socioeconomic bradrets. 

Persistence of use, after the initial prescription is dispensed, has k e n  shown to have sirnilar 

differences by insurance status. For example, eldedy persons insured under Medicaid were 

shown to be 58% as likely to renew their antihyperlipidemic medications as their higher-income 

counterparts enrolled in a PACE program (Avom et al., 1998). Non-cornpliance, by not fillirig 

prescriptions, did not Vary by insurance category in one American study (Saunders, 1987), or by 



socioeconomic b e l  in the UK (Beardon et al., 1993). 

Similarfy, user or dispensing charges present a bamer to acquiring presaiption medications, 

especially to those with lower incomes and no insurance coverage. Variations in additional out-of 

pocket costs affect prescrifliori dnig use and may further offuscate the relationships between 

socioeconomic status and prescription dnrg utiiization (e-g. Jones and Pudie, 1993; Lundberg et 

al., 1998; Soumerai et al., 1987; Smith, 1993). The introduction of a drug benefit pmgram for Io+ 

income families in Ontario resuited in large out-of-pocket savings for its ùeneficiaries. But even 

with this program, the pmportion of total household expenditures -nt on drugs by low income 

families continued to exceed those of high-income families (Lexchin, 1996). This suggests that 

the differential effed of out-of-pocket costs between high or low income households must be 

considered when evaluating the relationship between socioeconomic status and medication use. 

In summary, the evidence conceming the relationship between socioeconomic status and drug 

use is inconclusive, This is partly due to the confusing nature of intewening variaues such as 

differences in insurance coverage between juflsdidions, socioeconomic status and age gmups. 

Moreover, this review points to the paucity of serious research endeavours that seek to u m e r  

systematic differences in dnig use accading to socioeconomic status. 

Conclusions 

The evidence outlined in this chapter dearly demonstrates that heaith, death and illness are 

determined. to a large extent, by socioeconomic fadors. A veritable mountain of evidence has 

accumulated over the past two decades that attests to the inverse relationship between 

socioeconomic status and mortality, morbidity and to a lesser extent, health care utilization. Still, 

the mechanisrns underlying the relationship between socio-economic status and health are not 

fully understood. M i l e  vanous behavioural, psychosocial or social pathways have been 

identitied to date, we Hill do not know why "poorer people are more likely to possess the 

constellation of biologic risk fadors, behavîour, and psychosocial charaderistics that increase 



their risk of mortality" (Lynch, et al., 1996, p. 941). 

Any relationship between socioeconomic status and the utilization of prescn'p(iori drugs is even 

less evident. In the remainder of this dissertation, measurement considerations, the design, 

results and implications of a study devised to contribute to ouf understanding of the relationship 

are reportecl. 



Chrptar Thme 

Measuring Sociooconomic St.hrs: 

The Spmchl case of the Eldefly 

In Chapter Two the vast literature describing the relationships between social position and 

mortality, rnorbidity and various aspects of heatth care utilization was presented. This divene 

body of knowledge deliven a clear message: social psition is related to health. Broadly 

speaking, in rnost cases this is irrespective of how social position is conceptualized or measured. 

The direction of the relationship between social position and health and mortality may not be 

greatly affected by the choice of measure of social position or socioeconornic status. However. 

the strength of this relationship may Vary by the socioeconomic measure used, as well as the 

population, diagnostic group or outcome measure. Studies use a broad range of indicators, 

including income, education or occupation. These may be measured at different stages of the 

life cycle, such as either adult socioeconomic status or parental socioeconomic status at birth. In 

adult populations, either one's own current socioeconomic position may be measured, or that 

associated with a parent, spouse or household. The array of socioeconomic indicators becames 

even more daunting when one considers that either absolute measures or relative rneasures of 

socioeconomic status, such as quintiles, or rneasures of inequality may be used. Measures of 

socioeconomic status may be used either singly or as composite indexes cornprised of several 

individual indicators of socioeconomic status. One study even used the variable "perceived 

social class", obtained by asking respondents diredly (Freebom, et al.. 1990). atthough the 

criteria on which the respondents' judgernents of "social class" were based are unclear. 

At the sarne time, criteria for selecting the most valid, reliaMe and appropriate indicators of 

socioeconomic status for heaîth research have not been well articulateci in the literatute. The 

need to critically examine measures of socioeconomic status is obvious. Without an 

understanding of how well certain indicators are able to capture differences in relative or 



absolute socioeconomic status, differences in heaith care utilization, mortality or health datus 

across socioeconomic strata cannot be measured with any degree of precision or reliability. This 

further impedes our ability to understand the mechanisms underlying the relationships between 

socioeconomic status and health as well as formulate future strat-ies for the collection of 

pertinent data, such as in the design of national heaith surveys or other databases (Marks and 

Shinbert, 1997). Little has changed since Abrarnson et al. (1982, p.1746) commented that: 

"There can be no simple prescription for the measurement of social position in epidemiological 

studies". While Abrarnson and collegues were genemlly refemng to income and occupationally 

based measures of socioeconomic status, developed predominantly for assigning socioeconornic 

status to employed males, there has been very Iittle development or even study of 

socioeconomic indicators that would apply to other "special" groups, such as adolescents, 

women or the eldedy. It is this latter group, the elderly, that is of specific interest here. Although 

the literature contributes very Iittle in addressing this issue diredly, existing frameworks for 

measuring socioeconomic status in a health-related context do serve to shed some light on this 

complex question. In the follom'ng sections, conventional approaches to measuring 

socioeconomic status will be outlined briefly, their applicability to the elderly will be examined, 

and in light of these issues the area-based approach is presented as an appropriate measure of 

socioeconomic status. Finally, same general conclusions regarding measurement of 

socioeconomic status in the elderly are offered. 

Socioeconomic Status versus Social Class 

Studies as well as other non-empirical explorations of the social deteminants of health refer to a 

variety of ternis to address social status, including socioeconomic status, social position. social 

inequality and social class. The focus in this study is on socioeconomic status rather than on 

social class. Although there has been a tendency in the literature to use the ternis social class, 

social position and socioeconomic status interchangeably, more precise definitions of these 



terms show that they refled theoretically, and methodologically distinct constnids. Aîthough 

measures of socioeconornic status have been used to approximate -al class, pfeâominantly 

because these measures, such as income or occupation, are more readily asceflairied from 

available data sources, it is important to distinguish between the two. Social class, on the one 

hand, is a concept fimily rooted in Marxist and Weberian sociological theory, and refled one's 

connedion to contml over the means of pcodudion and land ownership, and furthemore. 

through consumption and cuîture (Moss, 1997). Socioeconomic status', on the other hand. is a 

descriptive term that captures charaderistics such as income, educatii or prestige, and is not 

necessarily rooted in sociological theory. In other words, socioeconornic status "refers to an 

individual's relative position in the social hierarchy and can be operationalized as level of 

education, occupation andfor income" (Mackenbach and Kunst, 1997, p.758). Thus while class 

is based on a model of confliding relations within social groups, socioeconomic status is a more 

descriptive term that captures the salient differences between social groups. The manner in 

which class is captured empirically must differ from the manner in which socioeconomic status is 

captured empirically; any empirical measure of social class must, by definition, be based on 

economic position vis à vis employment status (self-employed, employed in a cooperative or 

employed by another person or entity), decision latitude and degree of control in the wofkplace 

(Wolfarth, 1997; Wohlfarth and Van den Brink, 1998). For example, while an occupationally 

based definition of social class might be based on different types of control over production, 

socioeconomic status would be based on an income or prestige-based occupational measure. 

Using these two concepts interchangeably, or embarlting on research without a clear 

understanding of which constnict is of primary interest can lead to misleading interpretations of 

research results. Studies have shown that the relationship between social class and certain 

1 Moss (1 997) defines socioeconomic position as the composite of al1 "environmental measures 
of social and material deprivation as well as the individual measures of income, weaith, 
education and occupation." 



psychological disorden on the one hand, and socioeconomic status and psychological disorden 

on the other, may be very different, suggesting that the two are conceptually distinct (Wohlfarth, 

1997; Wohlfarth and Van den Brink, 1998). It is, however, socioeconomic status that is the focus 

of this research. 

Conventional Approachet to Memuring Socioeconomic Strtus 

A useful point of departure may be to briefly outline the accepted socioeconornic measures used 

in the general population, Aithough by and large they have been developed in the coritext of 

employed males, no alternative exists specifically for retired (or semi-retired) inâividuals. As a 

result it is possible that in many studies examining the role of socioeconomic SMUS in 

determining health outcomes in the elderly, insufficient attention has been paid to the 

appropriate selection of a socioeconomic measure. 

Socioeconomic indexes have generally been based on some combination of three correlateci 

variables: occupation or occupational prestige, incorne and education (Nam and Powers, 1983). 

Rooted in the Weberian tradition of sociology, which bases social position on the dimensions of 

class, status and power, measures of socioeconomic position are most frequently operationalized 

in terms of wealth and ownership, and occupational prestige (representing class and status), 

while power remains an unoperationalized political concept. Education is seen as an indicator 

which reflects both class (as a proxy for wealth) and status (in terms of the influence of education 

on lifestyle and social networks). Thus in this conceptualization, socioeconomic status may be 

related to heafth through different physical or psychological exposures in the workplace, job 

secutity and control (psychosocia! fadors), access to medical care, values and behaviours, 

environment and social and physical amenities (Libertos, Link and Kelsey, 1988). 



Occupation and prest- based masures of socioeconomic M u s  

Many socioeconomic measures are based on an occupational ranking, and incorporate the 

element of pfestige gamered from occupation as well as the monetary remuneration associated 

with it. Traditionally they have tended to be stable (Le. they mfled a career or occupation that 

may have spanned several years, not subjed to abrupt short-terni changes), but are subjed to 

the biases of the judgements made by raters who may be more or l e s  familiar with the 

occupation or hold various stereotypes (Libertos, Link and Kelsey. 1988). Wdely used 

occupational measures of socioeconornic status indude the British Registrar General's Scale 

favoured by British researchers (used in the Whitehall studies, e.g. Marmot et al., 1978). the 

socio-economic groups scherna (Rose, 1995), the Nam-Powen' Occupational Status Scores and 

Siegel's Prestige Scale. The relative strengths and weaknesses of these are discussed in depth 

elsewhere (Libertos, Link and Kelsey, 1988). In Canada, the now sornewhat dated Pineo and 

Porter (1967) Occupational Prestige Index, which ranks occupations spanning professional to 

unskilled jobs, has k e n  used predorninantly by sociologists. 

Comparative analyses of occupational scales show that they tend to be strongly correlated, and 

highly correlated with health status measures. Therefore in general ternis, different occupation- 

based measures may be used interchangeably, at least in studies of rnortality (Abramsan et al., 

1982; Gregorio, Walsh and Paturzo, 1997). However, they are Iimited since they are most useful 

in working aged adults, are not viable indicators in children and youth or those unable to worlt, 

and may neglect the powerful effects of income and education2. Furthemore, they may not be 

able to reflect gender-sensitive differences in occupational structure (Gregorio, Walsh and 

Paturzo, 1997). Nor are they able to capture the transformation of the labour market if used to 

compare occupations over tirne. Occupation is not a static phenomenon. The individuals 

It must be noted, however, that parental or household socioeconomic datus must almoQ 
always be used when ascn'bing childhood socioeconomic position. 



occupying a given dass decades ago tend to be very different now in tenns of gender 

composition, educational preparation and job charaderistics. Also, the status associated with 

any given occupation rnay rise or fall over tirne. Therefore any longitudinal or inter-jurisdidional 

cornpansons using such scales will not be very illuminating. (Benzeval, Judge and Smaje, 1995; 

lllsley and Baker, 1991). 

The problems inherently associated with the validity of the m i g e  component of occupationally- 

based socioeconomic measures has led to an understanding that any such iridex must reflad the 

education and income level associated with occupation, i.e. prestige is not a measurement of 

socioeconomic status per se. Blishen et al. (1987) have developed a contextual indicator that 

incorporates both of these factors specifically for the Canadian occupational structure. This is a 

quantitatively derived index that rnay also be disaggregated into its income, education and 

gender components. Only occupational information is required for the coding of this index. 

Incorne-based measures of socioemnornk status 

In Canada, incorne is probably the most widely used indicator of socioeconomic status (e-g. 

Kephart, Salazar Thomas and Maclean, 1998; Mustard et al., 1997; Mustard and Roos, 1994; 

Newbold, Eyles and Birch, 1995; Wilkins, Adams and Brancker 1989). lncame refiects not on:y 

one's command over material resources, but rnay also refled prestige, housing tenure, 

workplace demands and other factors. h o m e  rnay Vary widely within occupations and may not 

be consistent with educational standing, and rnay thus not be diredly interchangeable with these 

measures. It rnay also be very unstable over a lifetime, does not take into account incorne 

indirectly derived from a spouse or parent, and is subjed to temporal and geographic variations 

in cost of living3 (Libedos, Link and Kelsey, 1988). This instability, however, rnay aho be 

3 Variatims in the cost of living are pertinent to employment-based incarne that changes with the 
cost of living. 



regarded as a trait that may tender incorne a very sensitive rneasure of Changes in 

socioeconomic status over time. 

Income, fike many other indices of socioeconornic status, may be measured on several levels. 

One may consider an individual's employment income, an individual's income from al1 sources, 

family or household income. It may be measured individually or on an ecologic or regional level. 

In the latter case, the average incorne charaderistics of an area, such as a census tract, are 

ascribed to each penon or unit residing in that area. Furtherrnore, it is possible to measure the 

average income of an area, such as a neighbourhood or community, an approach that m'Il be 

discussed in greater detail later in this chapter. 

The use of household or farnily income as a socioeconomic indicator has been used in Canadian 

studies (e.g. Mustard et al., 1999), in lieu of indMdual indicators. HousehoM-level inâicators of 

socioeconomic status are usually based on an algorithm that ascribes the highest status in a 

household to al1 members of the household, or creates a weighted average of the individual 

incomes of al1 household members (Parker et al., 1994). It may altematively refled total self- 

reported household income. As a measure of economic standing, income may be more 

meaningful if weighted by the number of individuals in a household, as well as the ages of family 

members (Krieger, 1991 ; Krieger and Fee, 1994). 

Altematively, researchers in the U.K. have used a deprivation index to assess socioeconomic 

differences in health (8enzeval. Judge and Smaje, 1995). While this index of social and 

matenal deprivation, based on income, employment rights, family adivity, integration, 

participation, recreation and education is said to be ciosely related to measures of occupation, it 

has not been widely used in health services researcfi to date. 



Educafion as a measure of so&eammk H u s  

Education as a measure of socioeconomic position is a variaMe that is relatively easy to attain 

reliably. It is stable over time, and while this has advantages (especially for the elderiy, see 

below), it can obscure upward or downward mobility in social position, vis 9 vis changes in 

occupation or income that may contribute to (or occur as a resutt of) changes in heatth status 

(e-g. disability) (Libertos, Link and Kelsey, 1988). Education rnay not always mimr  one's 

material position, but rnay more reliaMy refled one's socio-cultural standing that may, in tum, 

affect behaviours, attitudes and responses. it also tends to be more sîrongly related to disease 

prevalence than economic indicators (Libertos, Link and Kelsey, 1988). However, white links 

between education and inequalities in heaith have been established, some authon argue that 

they yield only a fraction of the explanatory power that income yields (Krieger and Fee, 1994), 

although evidence to the contrary exists as well (e.g. Winkleby et al., 1992). Education has also 

frequently been used as a measure of socioeconomic status in Canadian studies, especially in 

tandem with income (e.g. Kephart, Salazar Thomas and Madean. 1998; Mustard et al., 1997). 

Other measures of socioecanomic status 

Alternatives to occupation, income or education as a measure of socioeconomic status include 

housing tenure or car ownership; rneasures of consumption which may be easier to colled than 

conventional measures of socioeconomic status (Arkr, 1991), especially if survey methods are 

employed in the research. However, this would inevitably resuft in a very broad charaderisation 

of socioeconomic status that would obscure important differences because of the small number 

of categones possible frorn such taxonomy. The use of housing tenure as a socioeconomic 

indicator may not be very illuminative in the case of mer-occupied low-income households, 

since this measure does not capture total assets availabie for consumption. 



Muîtidimensional indices of sOCi08COCK)II)iC status 

It is recognized, however, that socioeconomic status is not unidimensional. Therefore composite 

indexes, incorporating a range of indicators, have k e n  developed. They tend to be more 

flexible and provide more information than unidimensional measures, and for this reason, are 

seen by many to be superior to their counterparts which refled only income, education or 

occupation (Fox and Adelstein, 1978; Krieqer and Fee, 1994). At the same time, use of a 

multidimensional index of socioeconomic status may obscure some of the important causal 

pathways, especially if they cannot be decomposed. For this reason, the construction of a 

reliable index hinges on two considerations. First, the selection of the appropriate variaMes for 

inclusion in such an index must be considered carefully, and may be justifieci in either theoretical 

or empirical terms. Second, the relative weightings of each variable, or assigning numerical 

values to reflect their importance in the index, must be ascertaineci (Frohlich and Mustard, 1996). 

Furthenore, in light of current multivariate statistical techniques available to most researchers, 

it has k e n  suggested that they may have outlived their usefulness in an era where one can 

simultaneously quantitatively control for many variables (Libertos, Link and Kelsey, 1988). Well 

known composite measures include Duncan's Socioeconomic Index. Hollingshead's Index of 

Social Position and Nam-Powers' Socioeconomic Status Score, but they tend not to have k e n  

vatidated for studies other than for which they were initially intended (Libertos, Link and Kelsey, 

1 988). 

In a specifically Canadian context, Mustard and Frohlich (1 995) forrned a quantitatively derived 

summary "socioeconomic ris& index" from census indicators specific to the jurisdidion under 

investigation (Manitoba), an approach not uncommon in studies of socioeconomic and heallh 

status. This index differs from the ones cited above, since it based on the social and economic 



charaderistics of areas rather than individuals4, and as such represents a broder 

conceptuaiization of the pathways joinirtg socioeconomic status and heatth. Their index 

incorporates the unemployment rate for those 15 to 24 years of age as well as for those 45 to 54 

years of age, the proportion of single-parent households, the proportion of the population 25 to 

34 years of age having graduated high school, the female labour force participation rate and 

mean dwelling value. 

Approaches to the detivathn of summary measues of datus 

In addition to considering which attribute of socioeconomic status is to be measured, the 

techniques used to manipulate these factors should also be considered. At the simglest level, 

absolute levels of education or income may be examined. In most cases. income rnay be 

constnied as a cantinuous variable. However, it is often more useful to constnid education, 

incorne or occupation as discrete categories for analysis. Mackenbach and Kunst (1 997) identify 

other increasingly complex types of summary measures that have been applied in the literature 

on socioeconomic inequalities and health. These include ratio measurement indexes, correlation 

and regression techniques, Gini coefficients, and others, including population attributable ris& 

and the index of dissimilarity. The first of these, or ratio level indices, may take the fom of 

extreme groups5 or may be assessed on their relative groupings, such as the percentile ap~mach 

(for example, income quintiles) (e.g. Mustard and Roos, 1994; Mustard, et al., 1995; Roos and 

Shapiro, 1994). Second, indices based on regression are encountered l e s  frequently in the 

literature, partly due to their computational complexity as well as more difficult interpretation. 

Thirdly, Gini coefficients measure concentration of wealth and health outcomes, as do other 

measures of relative dispersion such as an index of inequality (e-g. Pappas et al., 1993). These 

4 
The area based, or ecalogical, measures of socioeconomic status are discussed in greater 

detail below. 
5 

Extreme groups represent the ratio of morbidity or mortality in the lowest socioeconomic group 
to that of the highest group. 



are used to compare the concentration of mortality, for example, between certain groups within a 

population, between populations, or over time. This appmach examines the relationship 

between inequality or dispersion and heallh status, rather than socioeconornic statw and health. 

All three approaches have the advantage of focusing on relative socioeconomic position rather 

than the typically skewed absolute levels of income or education within an age gmup. 

While some authors assert that any reasonaMe rneasure of socioeconomic status must meet 

several requirements, including that t hey be aMe to capture socioeconomic differences in health, 

that they are able to represent the entire population, and that they be sensitive to change, other 

authors have less stringent demands mcerning measures of social position6. While cornpiex 

indicators have many advantages over simpler measures. the benefrts, especially for policy 

makers, of basic, more easily interpretaMe rneasures such as ratios and quintiles should not be 

underestimated (Mackenbach and Kunst, 1997). 

Levels o f  measurement 

Incorne, education, unemployrnent, housing tenure or any other socioeconomic indicator rnay be 

used on one of several levels of measurement. On a purely individual level, one can ascertain 

one's employment income, total or average household income, or look at the overall average 

income on a community level. Furthemore, absolute or relative measures, such as quintiles or 

deciles may be entered into any analysis of the relationship between socioeconomic status and 

health outcornes. The issue of individual versus cornmunity, or area-based measures of 

socioeconomic status is discussed in greater detail in the following sections. 

These are discussed in greater detail in Mackenbach and Kunst (1997). 



Conventional Indiators of Socioecoiiomic Status and th. Elderly: Advrntagos and 

Disadvantages 

The applicability of conventional inâicators of socioeconomic status to the eMerly has been 

considered in the Iiterature only relatively recently (Morgan. 1983). The probiem of seleding an 

appropriate measure of socioeconomic status for the elderly may be campoundeci since this 

group is comprised of a relatively high proportion of single (widowed) females, in itself identifieci 

as a group for whicti measures of socioeconomic status have been difficuit to operationalize7. 

The most popular indicator, occupation, is perhaps the most problematic for retired persons. Is it 

more important to capture the last recorded occupation for a retired individual, a weighted 

average of al1 occupations (extremely sensitive to recall) or the "major" occupation over one's 

lifetime? Even if one was able to reliably define and assess the latter for the current retired 

cohort, this might becorne more problematic in the future with the increasing tendency toward 

non-linear career paths and shifts between occupations over the course of a working lifetime. 

Furthemore, with increased specialization and division of labour, it may be difficuk to slot 

currently retired people into the increasingly cornplex occupational classifications. Occupational 

categories and the status associatecl with them are not static but change over time, which leads 

one to queq at what point in the lifecourse occupation should be measured. At the very least, 

the use of occupationally based socioeconomic indices for the elderly is potentially problematic. 

Morgan (1 983) reports that mortality ratios stratified by "last recorded occupation" based on a 

sample of the British 1971 census did not exhibit the characteristic social gradient. This 

7 The literature suggests that deriving a woman's socioeconomic status on the basis of the 
occupation, education or income of her spouse does not provide an adequate measure of her 
socioeconomic status. On the other hand, it has also been suggested that d e m e  this limitation, 
a husband's socioeconomic status emerges as the predominant deteminant of both spouses' 
social position, and may therefore present an adequate measure of social position for empirical 
studies (Baxter, 1994). 



suggests that the last recorded occupation per se as a socioeconomic correlate of health status 

may decrease afIer retirement, and may be less reliaMe as an individual ages. 

lncome as a socioeconomic indicator also has disadvantages for the eiderly. m i l e  occupation 

in itself cannot fully capture one's social position, the other economic indicators, income and 

wealth, provide two intenelated but distinct measures of socioeconomic status. The former is 

pertiaps easier to ascettain (for example, asking about empioyment and pension income). For 

the elderly, wealth, or asets, may be a more important indicator of ecoriomic status since it may 

be able to more accurately may refled Iifetime income and socioeconornic status (Krieger and 

Fee, 1994). Data from the United States show that although eldefîy households had only about 

one half of the income of non-elderly househoids in 1979, they were doing as well as the non- 

elderiy when housing equity, other assets and pension related benefits were taken into 

consideration, and were possibly better off when household composition was entered into the 

equat ion (Hurd, 1 990). However, a comprehensive measure of income that includes 

employment income, investment income, pension benefits, other dividends, etc., and is adjusteâ 

for household size, could accurately assess socioeconomic status for the elderly (Crystal, 1986). 

Cleariy, disposable income, area of residence and perhaps broader cultural and social 

characteristics of individuals is related to one's overall assets, rather than current income alone. 

In the case of the elderly, the accumulation of assets prior to retirement, and the inequalities 

created during working years, will continue into the pst-retirement years. Because a large 

proportion of this is tied to home equity, differences in assets between income groups may be 

greatly underestimated (Crystal and Shea, 1990). On the other hand, if researchers have survey- 

based data that incorporate broader indicators of wealth, as opposed to income, and which may 

incorporate some variables such as real estate assets not captured in income data, some of 

these concems may be circurnvented. For example, the data derived from the Health and 



Retirement Survey in the United States provide measures of both income and wealth of older 

Ameficans (e.g. Kington and Smith. 1997). Again, lifetime earnings may be more pertinent than 

current eamings for some research questions; if sol wouM one attempt to produce a weighted 

average of eaming over the lifecourse if it were possible to do so? There is no agreed upon 

solution to this problem, with the exception that age must always be included in the analysis to 

control for the different composition of assets and incame over the Iifecourse, particularly if 

many age groups are represented in the sampie (Libertos, Link and Keisey, 1 988). 

Housing tenure (owner-occupiers versus renters), viewed as refledive of economic resources, 

has been shown to be an accurate socioeconomic predidor of rnortality, is equally applicable to 

men and women, and is relatively easy to ascertain using only a single question (Morgan, 1983). 

It may be suitably incorporateci into a muitidimensional indicator of socioeconomic status in the 

elderly for the reasans outlined above. On the other hand, it has limited utility as a 

socioeconomic indicator, since Iittle variability results from the use of this bimodal measure, 

thereby obscuring important differences between socioeconomic groups that might be apparent if 

a more sensitive measure of social position was used. 

Capturing the educational component of socioeconomic status has several benefds. Educational 

status is stable over time and therefore does not change with retirement. Unlike incorne, once a 

certain level of education has been attained it cannot fluduate downward. An added advantage 

of this rneasure is that individuals are generally not averse to providing this information on 

questionnaires or in interviews compared to the more sensitive questions about incarne. On the 

other hand, at least in the present retired cohort, the majonty of the population tend to be 

concentrated in one or two categories, allowing for little variability in the data (Morgan, 1983) and 

therefore minimizing the predidive utility of this indicator. (However, this may be changing due 

to mandatory minimum educational requirements now in place (Libertos, Link and Kelsey, 



1988)). Again, it is important to clarify exadly what is to be measured on a conceptual level; 

while income, occupation or housing tenure rnay be indicative of weaîth, education may be 

representative of individual attitudes and behaviours, but not necessarily matenal wealth in itself. 

In general, research has show that alhough for the very old socioeconomic differences in 

health status and/or mortality rnay narrow, health outcornes at least until the age of 75 rnay still 

be heavily influenced by fadors operating earlier in life, perhaps much earlier (Fox et al., 1985; 

House et al., 1990). This prompts one to consider latent effeds. since aâverse heaith outcornes 

are not necessarily contemporaneous with ewnomic standing, but tenâ to develop with time 

(Hertzman, Frank and Evans, 1994). For the elderly, this rnay mean a lot of time, and the way in 

which we define the socioeconomic components of our interest must refled this. In other words, 

current income rnay be l e s  important than accnied lifetime assets (e-g. Wolfson et al., 1993). 

which ma y be difficult to ascertain. Similarly, the rnost recently recorded occupational category 

rnay be secondary, or even insignificant, compared to careers that rnay have spanned several 

decades. Lastly, education, already identified as a comparatively stable variable, rnay resuit in 

strong associations with health status by serving as a proxy for socioeconomic position mirroring 

other variables with very long periods of latency. 

In the following section, an ecological approach to measuring socioeconomic status that may, in 

part, circumvent some of the problems identified in this section, is presented. 

Area-based Measures of Socioeconomic Status 

Area-based measures of socioeconomic status, which involve classifying individuals by the 

social and economic charaderistics of their neighbourhood or region at an ecological level, rnay 

be viewed as an extension of family and household indicators (Krieger and Fee, 1994; Libertos, 

Link and Kelsey, 1988). A major advantage of area-based measures is that they rnay be applied 



to anyone regardles of gender or empioyment status. They are particularîy useful where there 

are no individual-level data on occupation, income, education or other measures of 

socioeconomic status are available. 

Data sources for area-based measures are also relatively easy to obtain, but do require that 

relatively hornogenous areas be defined. The required data are usually provided by the census, 

or in some cases large-sale economic surveys. Usually, the postal codes of individual 

respondents are used to link individual mortality, morbidïty or utilization data with the 

socioeconomic data. Ideally, the delineation of the area should refled a "meaningful" class 

category, such as according to a strict definition of a poverty area based on expiicitly stated 

criteria (e.g. low incame cut-off, housing tenure etc.) for example (Krieger and Fee, 19W), but 

more often than not already existing regional, census tract or enumeration area hundaries are 

followed. Area based measures may be ranked (e-g. on the basis of social advantage) or 

represent descriptive unranked homogenous areas in ternis of their social and economic 

conditions (Morgan, 1 983). 

The major criticism of this approach concems ecological fallacy, where an individual is assigned, 

perhaps erroneously, aggregate level charaderistics. The error will occur if the socioeconornic 

profile of the area is not representative of each individual in that area. Although areas are 

assumed to be homogenous, they may not be, especially in urban centres8. Area-based 

measures have also been said to produce bias as a result of between-group correlations, or 

aggregation bias. As the sire of an area increases, the differences between individuals residing 

therein may attenuate due to the greater degree of heterogeneity that may result. The ecological 

For example, the Winnipeg region examined by Roos et al. (1993) ravealecl a significant 
degree of heterogeneity in terrns of socioeconornic status compared to other regions in their 
study. 



fallacy, as well as cross-tevel bias, rnay be avoided if the entire analysis is perfomed at an 

ecological level, a type of analysis used to investigate regional variations. 

With this approach, using data at the mallest grouping availabîe is encouraged to maximize 

homogeneity within the ecological unit, and thus reduce the e m r  of ecological fallacy. Also, the 

sources of socioeconomic data must provide good coverage of the target population, and be of 

proven validity and reliability. Canadian Cerisus data, for exampie, satisfy both these concems, 

especiaily if the smallest availabie geographical agglomeration, the enumeration area, is used in 

the analysis. Thus if used appropriately, the use of aggregated socioeconomic data has been 

judged to be a valid approach in studies where socioeconomic data wouM otherwise be absent 

(Curtis, 1990; Krieger, 1991; Krieger, 1992: Mustard et al., 1999), and if anything rnay 

underestimate relationships produced with individual data (Krieger, 1992). However, the 

Iiterature also shows that for many outcome measures there rnay be no difference between 

effed sizes derived from individual versus area-level data (Mustard et al., 1999). 

As discussed above, area-based measures rnay be used to proxy individual charaderistics not 

available from existing data. But they rnay also be used to capture certain group or comrnunity- 

level characteristics of a neighbourhood, which rnay exert an independent effed on health status 

or other outcome. While in the past area-based measures rnay have been used mainly by 

default because of the absence of individual data, more recent data suggest that they rnay be 

perhaps the most suitable for ascribing socioeconomic status to the elderly. Several authors 

have underscored the appropriateness of considering the broader social milieu in ternis of 

socioeconomic factors as opposed to individual factors as predidors of health status, regardles 

of age. The socioeconomic charaderistics in one's immediate area have been shown to not only 

approximate but also modify individual charaderistics. in overall mortality, birthweight, and 

respiratory illness (Krieger, 1991). 



Recent studies of the use of socioeconomic indicators derived fmm aggregate level census data 

for linking with individual heaith outcomes demonslrated that the area-based and individual 

socioeconomic measures showed similar relationships to heaith outcomes measures (Krieger, 

1992) and hospital utilization (Hofer et al., 1998). Mustard and colleagues (1999) asessecl the 

validity of using both neighbourhood and househoid level income measures to study heatth 

status. Thirteen seieded heatth outcomes, inciuding mortality, admi=-on to nursing home, 

treatment prevatence of various condïitiorw, hospitalization for several diagnoses and incidence 

of Iive or stillbifth were associated with income when measured either at the neighbourhod or 

individual level. The vast majority of these measures were significantly related to both 

neighbourhood (1 1 of 13) and household (12 of 13) income in urban populations. The magnitude 

of the effects was equivalent for eight of these measures, regardless of the level at which 

income was captured. Major and minor mental health disorders did exhibit different effed sizes 

between the two income measures; neighbourhood income resuited in significantly smaller effed 

sizes compared to those derived on the basis of household income. Overall. however, these 

results refuted the hypothesis that risk estimates obtained from ecalogic, or area-ôased 

measures would be attenuated compared to individual, or in this case household, income. The 

conclusions of this study support the notion that both ecologic and individual income measures 

are able to capture the association between income and health status. 

Furthemore, the use of area based measures allows researchers to incorporate the effeds of 

the interaction between the individual and neighbourhoad-level socioeconornic charaderistics, 

thus avoiding the "individualistic fallacy", where it is assumed that individual-level data are 

adequate to explain what is partially a social or group phenornenon. For heaith services 

research, this may elucidate the need for community based heatth intenrentions in addition to 

individually targeted strategies for improvement of health and reduction of disease (Kfieger and 



Fee, 1994). It is cautioned, hourever, that area-based measures rnay not always Qroduce the 

same associations as individual rneasures, due to the underlying conceptual differences between 

the two. For this reason, it has been suggested that indicators at botn levels of measurement be 

used where possible (Libertos. Link a d  Kelsey, 1988;). 

If used alone, area-based measures of socioeconomic status rnay not only be valid substitutes 

for individual-level data, they rnay provide additional and very different insights. This has led 

some commentators to asseR that area-based measures of soâoeconomic status are aMe to 

capture the contextual effeds of a neighbourhood that cannot be measured by individual 

measurements of inwme, education or other indicators, and rnay possiMy produce larger 

differences between social groups than individual rneasures (Davey Smith et al., 1998; Hayward, 

Pienta and McLaughlin, 1997; Kaplan, 1996; Maclntyre, Maclver and Sooman, 1993). Fadon 

such as community resources, social cohesion or disorganization, the concentration of poverty, 

differential political empowennent or environmental hazards rnay interad with individual fadors, 

but are not identical. Studies showing the protedive effect of rural residence, for example, after 

controlling for individual level socioeconomic variables, point to the effed of the social structurai 

characteristics of certain areas that rnay work in combination with, or perhaps even dominate 

individual detemiinants of heaith (Hayward, Pienta and Mclaughlin, 1997). 

Similarly, Haan et al. (1987) report empirical results from the Alameda County Study that 

suggest that sociophysical attributes of the environment rnay be predidors of excess morîality 

that are independent of individually-derived factors even after adjustment for charaderistics 

measured at the individual level. induding income (Hart. et al.. 1987; Kaplan, 1996). Other 

studies have similarly supported the Iink between socioenvironmental charaderistics and risk for 

specific diseases, induding cancer, ischemic heart disease or hypertensive diseases and all- 

cause mortality (Abramson et al., 1987; Harburg et al., 1973; McCord and Freeman, IWO). 



Macintyre, Maciver and Sooman (1993) hypothesize that rive charaderistics of the local are8 

may influence health. These indude the physical features of the environment that are shared by 

ail area residents, and indude water or air quality, the availability of healthy or unheaithy home, 

work and leisure envimnments, public and private services, induding education, transportation, 

welfare and community organisations, socio-cultural features of the neighbourhood (economic, 

political, ethnic charaderistics; noms and values; community integration; networks) as wel as 

the reputation of a neighbouftmod. 

The data reported by Kaplan (1996) offer a slightly different insight, and illustrate that low 

income areas may also be charaderized by high demands (e-g. difficutt, repetitive daily adivity, 

unsafe environment, high crime) and low resources (e.g. low education, absence of heaith 

insurance, lack of emotional and tangible support, little decision latitude in daily adivity). 

Therefore area-based measures may capture the salient psychosocial aspects of the 

environment as well. However, studies that focus on poverty areas may not be as informative of 

the entire range of areas, as defined by socioeconomic status. It has k e n  suggested that the 

poorest neighbourhoods may be typified by a unique range of deletenous social, economic and 

physical charaderistics, that present particular problems that rniddle or upper income 

neighbourhoods do not encounter (Massey, Gros, Shibuya, 1994). 

Other authors, however, have argued that the accumulation of vulnerable populations in 

neighbourhoods, rather than the adual physical, social or economic charadefistics of these 

neighbourhoods, is of predominant importance in forming the general heaith profile of small 

areas. According to one Canadian stuây, differential patterns of the utilization of mental heaith 

services by socioeconornic status in Canada, for example, have been thought to be a product of 

residential filtering processes. The socioeconomic charaderistics of this community, such as 



housing type, higher unempioyment, lower levels of education and a greater proportion of 

individuals living in poverty, then translate into increased utilization of mental heatth services 

(Joseph and Hollett, 1993). 

In fad, many of these and other important socioeconomic indicators rnay be measurable only at 

the group levef. There is a growing voice in the literature suggesting that rather than using area- 

based measures as a proxy for individual-level data, they should be investigated in their own 

right because of the influence they rnay exert on the health of populations (Kaflan, 1996). 

Several authors have advocated the direct analysis of social and physical areas on heaith 

(Anderson et al.. 1996; Kaplan, 1996; Macintyre, Maclver and Sooman, 1993). An examination 

of the contextual and individual level socioeconomic factors is warranted (Hayward, Pienta and 

McLaughlin, 1997; Leciere, Rogers and Peter, 1998). According to Kaplan (1996, P.S18), 7he 

results of these inquiries add plausibility to the assertion that stuâying the charaderistics of 

where people live and how these Vary by social dass rnay help us go upstream in Our 

understanding of the impact of social dass on heaith". 

The area-based approach rnay be particularly appropriate in studies examining the health status 

of, or health care utilization by the elderly. One's socia-environmental milieu rnay capture those 

attributes that rnay be almost impossible to measure in other ways, and rnay more accurately 

reilect life-time socioeconomic standing than can reasonably and reliably be colleded on an 

individual basis. 

In Canada, the area-based approach has successfully k e n  used in Manitoba (Mustard, et al., 

1995; Roos, et al., 1993) Roos et al. developed the socioeconomic risk index to compare both 

health status and heaith care utilization (hospital separation rates) for the general population in 



each of the provinces' 8 regions, choosing a number of indicators which were deerned to be 

particuiarly sensitive to health-retated differences in socioeconomic status. Atthough the 

geographic areas the authors defined were quite large, both in tems of population and area, and 

therefore not homogenous (especially in Winnipeg), the analysis was aMe to differentiate strong 

health gradients between them. This suggests that the use of smaller, more homogeneous areas 

could improve the predidive value of the analysis. 

Choosing the Appropriate S o c i ~ o n o m k  Indicatom for the EIckrty 

In general, different measures of social position yield similar results in tems of their effeds on 

health outcomes (e.g. Wood et al., 1999). and that seleding a specific socioeconornic indicator 

rnay be l e s  important than inciuding social position in our investigations of health Hatus overall 

(Mustard and Frohlich, 1995) . However, it has also been argued that effed sizes will Vary with 

measures of social position, and that different socioeconomic indicators produce more marked 

differences than the analytical method employed (e-g. adds ratios, slope, etc.) (Manor, Matthews 

and Power, 1997). To some degree, differences in results that are obtained by using different 

measures of social position might refled the different stages in the Iife cycle capîured by 

different measures of socioeconomic status. For example, one's level of education is usually 

defined relatively early in life. whereas current employment income rnay be more variable 

throughout the life cycle. Furthemore, while occupational measures, for example, rnay refled 

status as much as income, education rnay encompass "cultural capital" which rnay be related to 

health-related behaviours, perceptions of illness and other factors (Manor, Matthews and Power, 

1997). These considerations have important ramifications for choosing an appropriate 

socioeconomic indicator for the elderly. 

Socioeconomic indicators rnay Vary in their applicability to special groups such as the elderiy and 

rnay not be equally appropriate for all theoretical frameworks or study objectives (Abramson et 



al. 1982; Morgan, 1983)- Two factors are of utmost importance in any study utilizing measures 

of socioeconomic status in investigations of heaith. First, a reliaMe measure or set of rneasures 

must be found to capture socioeconomic position accurately and avoid misclassification. There 

is currently no goM standard for seleding appromate socioeconornic measures for heaith 

research. Second, if the chosen indicator is not a valid one in the context of the research 

question, that is, if it does not measure what we want it to measure, erroneous resuits rnay be 

produced (Parker et al., 1994). This may be of lesser relevance if one simply wants to "control 

for" socioeconomic datus rather than investigate the undedying pathways (Maddox and Clark, 

1992). The researcher must also ciarify the time relevance of the measure (e.g. are the 

occupational classifications in an occupational indicator appropriate for the period under study?), 

the role of socioeconomic position in the research (a confounder or a cause?), the extent to 

which the conceptualization of socioeconomic status is multidimensional, whether discreet or 

continuous measurement is desired, and comparability with other studies. (Libertos, Link and 

Kelsey, 1988). Thus both technical considerations such as data availability and theoretical 

considerations must be heeded when choosing an appropriate measure of socioeconomic status. 

It has been suggested that if the sample indudes a large proportion of individuals who are not 

currently employed, such as the elderly, then non-occupationally based indicators be used, such 

as education, an estimate of wealth or income, or a composite measure incorporating several 

dimensions of socioeconomic status (Morgan, 1983). OptimaHy, individual. household and area 

levef measures of socioeconomic status shoufd be used in tandem, such as in parallel analyses, 

for example, (Ecob and Jones, 1998; Macintyre, Maclver and Sooman, 1993; Krieger and Fee, 

1994). Although it has been dernonstrated that both levels rnay exert an independent, yet 

complementary effed on health outcornes (e-g. Ecob and Jones. 1998). incorporating data at 

both levels may not always be feasible due to constraints posed by existing or available data. In 

some cases, the area-level charaderistics may be the socioeconornic variable of interest, 



leaving the requirement for individual-level data moot. 

As stated above, area level measures may be the most perîinent and easily operationalizable. 

especially for the eldedy. Most importantly, the latent manifestations of socioeconomic 

conditions earlier in life must be considered. Any measure of socioeconomic status for the 

eldedy must try to capture lifetime experience. This may be best, albeit indiredly, refleded in 

area-based measures. In the remaining chapters, the area-based approach to measurinQ 

socioeconomic status will be applied to the investigation of the deteminants of drug use by the 

elderly in British Columbia. 



Chaptar Four 

lllkthods 

This study utilizes a crosssectional longitudinal design using administrative data. Fadon reiated 

to prescription drug use for al1 residents of British Columbia aged 65 years and older who are 

residing in the cornmunity are expiored using a variety of sources and rnethodologies. Data are 

extraded from three primary sources, indudicig the British Columbia Linkeâ Heaith Database 

(BCLHD), Canadian Census Data, and the Postal Code Conversion File. The major focus of this 

study is prescription dnig utilization, wtiich is captured in the Phannacare Plan A database, one 

of the components of the BCLHD. However, the BCLHD contains other heaîth care utilization 

data as well, including physician, hospital and continuing care use, which were used in the sîudy. 

Canadian Census Data were the saurce of sacio-economic information, while the Postal Code 

Conversion file was used to attach socio-economic data, on an ecological level, to each of the 

individuals represented in the prescriplion drug database. In the following sections, these 

databases will be discussed in greater detail. In addition, the study population, measurement of 

socioeconomic status, the specific canstnidiotl of the databases, and the analytical methods 

empioyed in this study, will be reviewed. 

Variables 

In order to fulfill the study objectives outlined in the introdudory chapter, four main types of 

variables need to be considered. These inciude socioeconomic status, prescription dnig 

utilization, demographic and heatth care utilization variables. The first objective, the examination 

of patterns of prescriflion drug utilization by incorne, requires the identification of variaues to 

measure both dnig utilization and socioeconomic status. 

Dnig utilization, the dependent variabte in this analysis, is measured in three ways: the number of 

prescriptions, dmg quantity, and total ingredient costs. The latter refers to direct drug costs only, 

and does not include a dispensing fee. Drug quantity refers to the number of units prescrïbed. 



However, it shouM be cautioned that these units may not be therapeutically equivalent (e.g. a 5 

milligram unit versus a 10 milligram unit). 

Socioeconomic status is measured in ternis of income quintiles, an area-based measure of 

average household income. lncome data were obtained from the Canadian Census (see 

discussion on data sources, below)'. Househoid income is defined to indude the fdlowing: wages 

and salaries, net income f m  unincorporated non-fam business. net fam sehfnpioyrnent 

income, Old Age Security Pension and Guaranteed Income Supplement. benefits from the 

Canada or Quebec Pension Plan, Family Allowances, Federal Child Tax Credits, Benefis ftom 

Unemployment Insurance, other income from govemrnent sources, dividends and interest, 

retirement pensions, superannuation and annuities and other income. Average i n m e  refers to 

the weighted mean, by age-specific ten-year age groups, of income per number of households. A 

household is regardecl as a person or group of related or unrelated persons occupying a single 

place of residence. Other variables considered from this data source indude level of education, 

mortgage or rent payments as a percentage of total income. average dwelling value, 

unemployment, mobiiity (proportion residing in area less than five years), and proportion of single 

parent households. These variables were examined but ultimately not further used in the 

analysis. The seledion of measures of socioeconomic status will be discussed further, below. 

The second study objective is to detemine whether there exists a socioeconomic gradient in 

rates of dnig prescribing after controlling for demographic charaderistics and heatth care 

utilization, Demographic charaderistics include age and sex. Available health care utilization 

variables include the number of physiaan billings and services, for specialists and general 

practitioners, hospital separations, hospital days. and home care visits- Home care indudes 

nursing care, physiotherapy, occupational therapy and homemaker services. These are outlined 

in Table 4.1. It should be noted. however, that where similar measures of utilization were 

- 

' Complete documentation for the data induded in the census profiles is provided by Statistics 
Canada (Census of Canada, 1993). 



available, (e.g. hospital days and hospital separations). only one was used in the muhivariate 

regression analyses. 

VariaMe List by Major Constructs 

Constnict Varirbk 
Socioeconomic status Incorne quintile 

Dmg Utilization Number of prescrifAions 
Number of units prescribed 
lngredient cost 

Demographic indicators Sex 
Age 

Health Care Utilization Gastroinfestinal 
(GO ONg G~OUP 

Physician services GP billing 
Specialist 
billings 

Number of GP 
services 
Number of 
specialist 
services 

Hospital services 8 

Home Care m 
a 

a 

a 

Hospital 
separations. 
GI 
Hospital 
separations. 
other 
Hospital days, 
Gl 
Hospital days, 
ot her 
Procedures 
Procedures, 
GI 
Homemaker 
Home nurse 
P hysiotherapy 
Occupational 

Central Nervous 
System DNg Gmup 

GP billing 
Specialist 
billings 

Number of GP 
services 
Number of 
specialist 
services 

Hospital 
separations 

Hospital days 

Homemaker 
Home nurse 

r Physiotherapy 
Occupational 

Cardîo vascular 
ONg G ~ U P  

GP billing 
Cardiovascular 
specialist 
billings 
NurnberofGP 
services 
Number of 
cardiovaxular 
specialist 
services 
Hospital 
separations, 
cardiovaxular 
Hospital 
separations, 
other 
Hospital days, 
cardiovascular 
Hospital days, 
other 
Procedures 
Procedures, 
cardiovaxular 
Homemaker 
Home nurse 
Physiotherapy 
Occupational 

therapy therapy therapy 



While the use of a comorbidity or severity index would have been benefiial to this study, a 

meaningful measure couM not be constmded from the availawe data. Diagnostic information for 

the years studieâ is mailaMe only for the maI l  proportion of indi iuals who have had an acute 

care admission during the yean under study. 

The third study objedive. i.e. to examine trends in the dationstiip between socioeconornic status 

and overall drug utilization over time, requires no additional variables. In aB cases, the unit of 

analysis is the individual. 

Data Sources 

The set of variables listed above was extraded from a variety of data sources, induding the 

British Columbia Linked Health Database, Canadian Census data, and the Postal Code 

Conversion File (Statistics Canada). These are described in greater detail below. 

The British Columbia tinked Heallh Database 

The British Columbia Linked Health Database (BCLHD) was developed at, and is housed in, the 

Centre for Health Services and Policy Research at the University of Briîish Columbia. The Linked 

Data Access Coordinator in the B.C. Ministry of Health controls access to these data, which are 

availaMe to researchers. Created to maximize the potential for research using existing 

administrative data already available in the province, this database links statisîics fnwn four 

vanous program areas as well as Vital Statistics. These program areas include inpatient and 

surgical day care hospital separations (Hospital Programs), fee-for-service payments to 

physicians and some other providers (Medical Services Plan), home and faality-based continuing 

care services (Continuing Care), and phamaceutical use for individuals aged 65 years and older 

(Phannacare Program, Plan A). Linked databases allow for the building of heatth trajedories, to 

create a more or l e s  comprehensive account of an individual's health services utilization over a 

specified period. 



Each of these files were created for ülling and other administrative purposes, thereby they 

undergo thomugh audits to ensure accuracy. Physiuan fee items are checked by the Ministiy of 

Health to ensure that the amount paid corresponds to fee sctiedule, and to verify that only non- 

specialists do not bill for specialist fee items, that total billings fall within acceptable guidelines 

and that that services are not providecl more frequently than the minimal intervals stipulated by 

the Ministry of Health. Prices for pharmaceuücals and the types of medications or produds 

dis pensed are similarly verified. Ph ysidan daims or phannaceutical billings t hat contain incorred 

or disallowed information are retumed to the praditioner or phamacy for corredion and 

resubmission. Similady, hospital records are verified in the hospital and subjeded to validity 

checks in the facility as well as by the Canadian lnstitute for Heatth Information. In this manner, 

the data are highly accurate and unlikely to contain incorrect infornation or contain invalid fieM 

values. 

The data are individual-specific, although it is not possible to identify specific individuals within the 

database. Each linked record contains a unique identifier that links it to a registered person on 

the central file. Each unique identifier represents a Personal Heaîth Number, or one individual. 

The unique identifier, however, has no intnnsic meaning in itself, and researchers are not granted 

direct access to the central file. This has considerable ethical and access implications for the use 

of these data for research purposes. The BCLHD can potentially be used at several levels of 

sensitivity, ranging from the use of data where no person-specific information is released to a 

study where personal identifiers are included for the purpose of contading subjeds or their 

families2. In this study. some person-specific infonnation is included in the database (Le. postal 

code), but al1 personal identifiers, such as name or address, have been removed. Thus it is not 

possible to identify individuals. The cornputer algorithms used to scrambie the Penonal Health 

Numbers of individuals contained in the database are knoum only to certain analyüc staff at the 

Ministry. However, it is possible ta facilitate accurate Iinkages between progmms (e.g. hospital 



and prescription use), since the identical algorithm is used for each of the component databases. 

A data access manual published by the Ministry of Heatth and the Centre for Health Services and 

Policy Research outlines the policies surrounding uses and release of these data (Centre for 

Health Services and Policy Research, 1996). 

Security of the data is ensured through thomugh monitoring of lnternet connections, either 

through filtering non-e-ntial connections or inspeding essential connections for source and 

validity. Secunty ale- have been instatled and are acteâ on as necessary. Also, files kept on 

site on magnetic tape or CD are kegl in locked gremises accessible only to a smaH number of 

data/analytic personnel, not including researchers. These, and other, security procedures have 

been reviewed by an audit team at the University of British Columbia at the request of the Vice- 

Provost of the University, and have k e n  found to exceed security standards. 

The linkage between the various administrative databases comprising the BCLHD was perfomed 

using a probabilistic linkage strategy. Again, these Iinkages were not perfomed for this study, 

per se, but as a separate undertaking to create a Iinked database of several administrative 

databases in British Columbia, as describecl above. The linkage was perfomied by creating a 

master, or Linkage Coordinating File containing records for al1 recipients of health Gare services in 

the province. The Linkage Coordinating File includes unique personal identifies for each 

individual that allow for the Iinking of individuals between the vanous data files, such as 

Phamacare or Medical Services Plan administrative files. The coordinating file contains al1 

individuals reg istered for health care coverage in British Columbia. Hence there is virtually 

complete coverage of ail residents of British Columbia receiving health care services in the 

province. Next, individual records in each of the program files were linked to the Linkage 

Coordinating File. A high rate of success in linking the program files to the Linkage Coordinating 

File at the level of the individual was achieveâ using this methodology. The percentage of 

The five levels of sensitivity considered by the Data Access Subcommittee are discussed in 
Chamberlayne, et al., 1996. 



program file records linked to the Linkage Coordinating File range f r m  95.3% for long terrn care 

(for the period 1985f86 to 199394) to 99.8% for Medical SeMces Plan payments. A very high 

proportion (98.5%) of links for prescriptions for individuals 65 years of age and over was also 

achieved (for the period 1985 to 1995) (Charnbedayne. et al., 1998)'. The rruuîtant number of 

potentially "linkaMe" files is very large. For exampie, the 1995 files indude appmximately 5.8 

million prescription records and over 700,000 hospital separation records. Linked files at the 

Centre for Health Services and Pdicy Research data begin with 198986 and are processed as 

new data becorne availabie. This study used the data for the years 1989, 1991, 1993 and 1995. 

Canadian Census Data 

Canadian Census Data provided data for the socioeconomic indicators used in this study. Data 

were obtained for the smallest possible standard geographical unit for which they were available, 

Le. the enumeration area. The enumeration area is most basic area for which census data are 

colleded; larger geographical conglomerations such as census subdivisions or census tracts are 

based on a number of enurneration areas. Average household incorne was the pnmary variable 

of interest. However, other variables such as education, unempfoyment, etc. were used in 

preliminary analyses (see below). The 1991 census data were used for this analysis, since they 

were the most recently availaMe data at the study outset for which a current Postal Code 

Conversion file was obtainable. Just as importantly, this year of data most accurateîy refieded 

the study period, 1989 to 1995, cornpareci to either the 1986 or 1996 census. The data were 

obtained from the Profile tapes created by Statistics Canada. and distributecl under the Canadian 

Association of Research Libranes Joint Data Purchasing Consortium through the University of 

Toronto for members of the University of Toronto community. 

3 Sorne program files, such as hospital separations or medical services plan ôiilings, are 
organised by fiscal year, m i l e  others, such as the Phannacare program, are organised by 
calendar year. When files organised by different foms are to be linked, two years of data from 
one file based on a fiscal year (e.g. 1985186 and 1986f87) are merged, and only the records 
transacted in 1986 are linked with data from a file based on a calendar year. 



Population data were obtained fnnn the Short Fonn, Part A. These data represent 100% of 

Canadian households as at June 4, 1991, with the exception of some lndian reserves and lndian 

settfements, which were temed %wmpietely enumerated" in this census year due to disruptions 

of the enurneration proces. (Minister of Industry, Saence and Technology, 1993). 

Furthemore, missed dwellings or individuals, who may not have a usual place of miâen~e,  were 

also not induded. More detailed socioeconomic data including average househoid incme, were 

obtained from the Long Foim, or Part 6 of the Census. The Long Fom. a very detailed list of 

questions, represents a 20% sampie of Canadian households, on the same geographic basis as 

the Short Fom. 

Census data are usually regarded as reliable and valid, alhough they too are subjed to several 

types of errors stemming from non response, incorrect responses or coverage errors, in which 

sorne individuals or dwellings are not enumerated or double counted. as ~ e l l  ~ampiing and 

processing errors. 

Postal Code Conversion File 

The data colleded at the level of enumeration area from the Canadian Census were linked to 

individual Pharmacare data on an ecological b s i s  using the Postal Code Conversion File created 

by Statistics Canada. This is a computer file that maps virtually al1 postal codes to standard 1991 

Census Geographic areas, at the level of enumeration area and higher. It was developed in 

order to enable researchers and others to link geographic group-level Census data to individuals 

or groups of individuals in specific geographical or census areas. It also indudes an urban/niral 

indicator, as well as a Single Postal Code Indicator, which is used to identify which record to use 

if a postal code falls into, for example, two or more enumeration areas. This is based on a 

fomula that uses address ranges, and is used where only one record per file is required for 

procedures such as Iinking to other files. The error rate linking postal codes to geographical 

areas varies by level of aggregation, ranging from 0.1% for federal eledoral districts, which are 



broader areas, to 6.7% for enumeration amas, which are relatively S ~ U  areas quir ing the full 

postal code at the six digit level (Statistics Canaâa, 1991). 

Enurneration areas are the mallest geographic agglomerations for which census data are 

available. Typically, they will include no more than 375 househoids in urban areas and no less 

then 115 households in rural areas. They musî be small errough to be canvassed by one census 

representative. Additionally, it should be noted that the data at the level of the enumeration area 

may be suppressed, or censored, to pfoted the confidentiality of respondents if the areas contain 

less than 250 persons (le. for income data), or 40 persons if income is not reported (Minister of 

Industry, Science and Technology, 1993). 

Study Population 

In this study, al1 individuals eligiôîe for, and enrolled in Plan A of Phamacare, the British 

Columbia prescripion drug insurance program' are inciuded in the analysis. lndividuals included 

in this study. therefore, must be at least 65 years of age. be permanent residents of British 

Columbia and reside in the community. If these three criteria are met. an individual is entitled to a 

Gold CareCard issued by the Medical Services Plan of British Columbia and enrolment in the 

Phannacare program. By induding al1 records available, the tnie trends in prescription drug use 

in the entire population may be determined. Therefore no samplirig strategy is necessary. All 

records for the years 1989, 1991, 1993 and 1995 were considered in the first phase of the 

analysis. The total number of individuals, or beneficiaries, in the Phannacare database receiving 

a prescription of any type, as well as the total number of valid prescription records, is providecl in 

Table 4.2. In the second, muttivariate stage of the analysis, only individuals who had at least one 

prescription for a drug in the three therapeutic drug categories considered (gastrointestinal, 

' Phannacare covers eligible drugs prescribed by a physician, dentist, midwife or podiatnst, 
insulin and needles for diabetics, biood glucose monitoring strips and certain designated ostomy 
supplies and permanent prosthetic appliances. Eyeglasses, hearing aids, patent medicines, 
over-the-counter dnigs, medical devices or drugs purchased m i le  out of the province are not 
covered. 



central nervous system and cardiovascular drugs) were entered into the analysis. The 

construction of the databases for each of the two phases of study is discussed below. 

TaMe 4.2 

Number Benefiaaries and Prescription Records in the Phamacare Database, 1989-1 995 

Year 

198s 1991 1993 199s 

Number of Beneficiaries 320,588 326,778 373.822 386,043 

Nurn ber of Prescriptions 4,21141 5 4,774,21 7 5,257,787 5,456,730 

Measures of Socioeconomic Status 

Seleetion of socioemnomic vanables 

Although several measures of socioeconomic status were initially considered, income quintiles, 

an area-based rneasure of average household income was seleded for this study. As discussed 

in detail in Chapter Three, income as a socioeconomic variable has good face validity since it 

represents the material resources available to an individual or household, an integral facet of 

socioeconornic status. lncome as a rneasure of socioeconomic status has proven to yieM robust 

results in health services research and more explanatory power than other socioeconomic 

variables (Krieger and Fee. 1994). On the other hand, other measures of socioeconomic status 

may be problematic when used with the eldedy. Occupational measures, for example, may be 

difftcult to use since it may be difficult to slot currently retired people into the increasingly cornpiex 

occupational classifications, and measures of education may not accurately represent 

socioecrinomic standing in this age group. 

Household, rather than individual, income has the added advantage of accurately representing 

the income status of women who may not have contributed to a pension fund to the same extent 



as their male spouses, especially in these age cohorts. Furthemore, ares-based rneasures are 

appropriate since they can be appiied to anyone regardless of age or empioyrnent status. A h .  

area income is a good indicator of asets in the elderîy, and may be a fairiy good correlate of reai 

estate values and therefore a masonaMe gauge of pretirement material standards of living. 

However, the use of a composite area-based index of socioeconomic status, induding income as 

well as other variables, was expiorecl. Uher Canadian studies have used income or education to 

refled socioeconomic status, as well as a combination of individual socioeconomic indicators, in 

the fom of a summary index, to examine reldfioriships behneen Maith status or heaith care 

utilization by socioeconomic status (e-g. Frohlich and Mustard, 1996; Mustard and Fmhlich, 1995; 

Mustard et al., 1997). 

Preliminary analyses indicated that at least for this specific case. absolute values for individual 

socioeconomic indicators did not provide a better measure of dnig utilization than did income 

quintiles. These variables induded average household incorne ( h m  which the income quintiles 

were derived), the proportion of households for whom mortgages exceeded 30 percent of their 

income, the proportion unemployed, average dwelling value, the proportion of population with a 

secondary school diplma, the proportion of population abonginal, the proportion of individuals 

residing in the enurneration atea l e s  than five years, the proportion of households whose rent 

exceeded 30 percent of income, and the proportion of single parent families. 

The results of individual least squares regressions between the number of prescriptions 

dispensed and nine separate measures of socioeconomic status, by three major drug groups are 

reported in Table 4.3. As evidenced by the data presented here, income emerges as the 

strongest correlate of prescriptions dispensed; the use of other socioeconomic variables would 

not yield better results. The use of a composite index was discounted, since Wile some 

variables were highly significant, especially average dwelling value, mobility and proportion of 



single parent families, many of these were highly intercorrdated. Thereby using thern in tandem, 

in a composite index wouûi have been redundant and statistically unsound. 

Individual Socioeconomic lndicaton of Dru9 Utilization by Number of Prescriptions, 1991 
Variable Gastrointestinal Central Nervous Cardiovascular 

Drugs System O ~ g s  O ~ g s  

Average Household lncome 
% Mortgage > 30% lncome 
O h  Unempioyed 
Average Dwelling Value 
O h  Secondary School Diplorna 
O h  Aboriginal 
O h  Residing in area < 5 years 
O h  Rent > 30% Incarne 
% Single Parents 28.57- 135.7" 24.7- 
Table values represent F-values computed for each individual regression analysis. 
* significant at p=.0001 
" significant at p . 0 1  
* significant at p=.05 

Clearly, using income alone has several advantages over a composite index. First, unless a 

composite index can be decomposed, it is difficutt to ascertain which of the variables included 

therein affect the dependent variable. lncome quintiles are readily understandable; even though 

in an analysis of this type, causation cannot be ascertained, the basic relationships are relatively 

clear. Second, income has been established as a viable indicator of health Gare utilization, 

especially if the data are valid, reliable, and the definition of "income" is suffiaenuy all- 

enwmpassing (Le. not just limited to employrnent income, for exampie) to capture non-capital 

assets accurately. Thirdly, since income is a widely used measure of socioeconomic status in 

Canadian and international studies, the use of income ta reflet3 socioeconomic status here atlaws 

for comparability with other research. 



Development of imme quintks 

The Phamacare popuiation was d i v i i  inîo tive quintiies of apximately quai size in order to 

facilitate the cornparison of drug utilizaüon accorbii to kvel of income. The advantage of using 

quintiles for this analysis is that 1 allows for the anaîysis of u ü l i i  by re(adnre icioome, or one's 

income peer grwps rather than adual income abne. These quintiles were estaMished ôy assîgning 

an enurneration area to al1 unique identifiers using Vie Postal Code Conversion File. A sirigle file 

mntaining population (total and 65 years and ove0 and average househo# income based on the 

1991 census for each enurneration area was construded. 

The enurneration areas were ranked by average househokl incorne and divided into S quinüles of 

approximately equal size, as well as 10 deaies of approximately equal size for a more detaiîed 

analysis. A six-digit enurnefation area code combining the cades for Province, Federal Ekdoral 

Distrid and Enumeration area was used to ensure that a unique code was assigned to each 

enurneration area in the province. This code was instrumental in later linking each presuïpüon 

record with the appropriate income quintile. 

Two variations of the quinüle were created. In the first version, the to€al British Columbia population 

was ranked by average househoid in order to define the boundaries of the income quintiles. In the 

second version, only individuals aged 65 years of age and over were considered in dividing 

enurneration areas into fwe quintiles. An analysis of the quintiles demonstrated that it was 

appropriate to consider only the population aged 65 years and over for the constnidiori of the 

income quintiles, which is the same population induded in the prescription dnig data. Using total 

population for this purpose resuited in a markedly sicewed distribution of Phamacare subscribers by 

incorne quintiles, rendering it unacceflabie for this analysis. lnstead of resulting in a disuibution of 

fwe incorne groups of approximately equal size, using the entire population to delineate quintile 

boundaries created very small quintiles for the highest income groups, and excessively large 

quintiles in lower income groups. This is due, of course, to the distribution of househoid income, 

which tends to be higher in the worlcing-aged population, In order to effedivdy compare the m m  



incornes of the elderiy, it was therefore essmtial to consider only the distribution of the income levels 

of those aged over 65 years of age. Subsequent analyses used only the measure of socbeconomic 

status based on the eiâedy population rather than the total population. 

The distribution of individuals, or users, per quinük using the eiâerly population and the entire 

population are presented in Taôies 4.4 and 4.5. Table 4.4 provides the size of each iricome quintiie 

for the four years under study. Some individuais in the Phamiacare data file were nat successfuîiy 

assigned a quintib. This rangeci frwn 7.9 per cent in 1 989 to 12.1 percerit in 1995. Missirig quinüles 

are due to missing postal &s, and infmquemüy, average househdd inoome data that are missing 

from the Census profile tapes due to a small number of responcjents per enurneration area. 

Records with missing incarne data were exduded from the analysis. Table 4.5 shows the quintile 

distribution that resuited in using the average househoîd incorne for the entire population to 

detemine quintile boundaries, that was not used in the final analysis. 

Distribution of Individuals by Incorne Quintile Constructecl Using Indiviâuals 65 Years and Over, 
1989-1 995 

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quinüle 5 Unknown 
--- 
1989 62068 59403 55431 61 074 5721 6 25396 

1991 69556 W350 60943 66939 61 300 26ô70 

1993 7551 9 69293 63437 69900 62374 33299 

1995 76142 70507 63171 68845 60103 48075 

Table 4.5 

Distribution of Individuals by lncome Quintile Constnided Using All Population, 198S1995 

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 Unknown 

1989 46465 43565 54778 62347 88037 25396 

1991 52328 48969 58372 60535 94884 26670 

1993 56654 63399 60874 72245 97351 33299 

1995 57433 5432 1 60389 71 862 94763 48075 



Construction of Databases 

Phase 1: Analysis of Qug utilkation and sockmmomic status 

In this phase of the study one database was constnided for each year of stuôy, Le. 1980, 1991, 

1993 and 1995. Each record in the database represented one prescription. The conslnidion of the 

database ~onsisted of three phases; establishing a file coritaining income quintiles and deciies, 

linking a quintile/decik to each individual vHth a unique identifier in the Linkage Coordinaüng File, 

and then Iinking these to the Pharmacare database. The developmern of the i m  quintiie file is 

described above. In the second step, Le. Iinking i m  quintiles to inâiiuals, aie Postal Cade 

Conversion File was used to apOend the unique enumeraüon area code to each record in the 

Linkage Coordinathg File. 

In the final step, the files containing the Personal Healh Numbers and irroome quintiles and 

Phamacare data were merged. This was done by sekding the required felds in the Phamacare 

database. Since the Pharmacare database indudes bath debits (suhitted when pharmacies are 

reimbursed for daims) and credits (used to correct errors for incorredly suhitted debits), debits 

(prescriptions paid by the Phamacare program) and uedits (monies retumed to the Pharmacare 

program after initial disbursement) were reconciled before further processing, thereby eliminatiq 

incorrect entries. 

Enurneration area data were appended to each record in the Phamiacare database using the Postal 

Code Conversion File. Following this, the quintile file was appended to each record in the database 

in order to create a database that induded al1 Phamiacare records and the incorne quintiles 

associated with each individual therein. The canstrudion of these databases is presented 

schematically in Fgure 4.1. 

Since the unit of analysis in the first phase of analysis was the individual, al1 presuiQtion records 

were then aggregated to the level of the individual according to the Personal Heaith Number induded 

on each. 
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Figure 4.1 

Schematic Representation of the Creation of Phase I Database 



Lastly, the Regisîration and Premium Bilfing File was used to identify al1 individuals over the age of 

65 in order to create a file induding Personal Health Number, income quintile, age and sex. The 

Registration and Premium Billirig File, mich indudes al1 individuais in the province registeried niilh a 

British Columbia Medical Services Plan, provided the denominators wilh h i d i  to calculate pev capita 

rates of dmg utilization presented in Chapter Five. There are lirnitatiorrs asociated with the use of 

the Registration and Premium BiICng Fik in th& manner. First, it is known that address infomiatiori, 

including postal code, a key var iab  used to assign income quintiles to irrdividuals, may nd always 

be updated after initial registralion. This means that this infomiatioci rnay be outdatecl for some 

indiviâuals, a probiem that is espe!Üaliy imputant when considering the e#erly who rnay have 

moved several times sinœ registering with the Medical Services Plan. Second, the demographic 

information in this file is not as complete as, for example, the demographic information contained in 

the Phamacare database. While 11.2 per cent of records for those over 65 years of age in the 

Registration, Premium and Billing File had missing sex codes, only 2.0 percent of the records in the 

Pharmacare database had missing sex codes. Accordingly, these records cannot be induded *en 

standardizing per capita utilization rates by age and sex. However, other commonly used sources of 

population, by sex and fwe-year age groups, do not contain postal code information required to 

append an income quintile. 

Phase II: MuRNariate andysis of seleded ClrLEg p u p s  

Separate databases were required in order to perfonn the muKiariate analysis of dnig utilizatim, 

which controlled for other health care utilization variables such as medical, hospital, and home care 

use. This required additional manipulation of the data. Due to size restndions, the BCLHD is not 

kept as a single large file; rather, one caordinating file is construded containing al1 users of the health 

care system and a unique linkage number. This process expedites and eases the process of linking 

one or more of the databases. The use of the linkage coordinating file has another important 

advantage: it eliminates the likelihood of propagation error, where one error in linkage results in 

subsequent errors. This might occur if data from two data sources were used to maximke the 



Iinkage to a third data source, rather than if each was Iinked independently, as it is with the Lirrlrage 

Coordinathg File methodoiogy (see, for exampie, Chamtserlayne et al., 1 998). 

Due to the large number of recofâs and variables in the construded database, and aie resources 

required to consûud the linked database, the muhariate analysis was restrided to one year of data, 

1993. Since the initial bivariate analyses reveaîed a similarity in the relaüonships between socb 

econornic status and presui@bn drug use over the sîudy period, mis decision to sied only m e  

year of data for this portion of the analysis is net likely to obscure any temporal trends, nor lose aber 

valuable information. Less importaritly, the amount of programming and comginer time, as weîi as 

file storage space prevents the construction of several aggregated databases for each of the four 

years sîudied. 

In the first database, describeci above, each record represented one prescription, and needed further 

aggregation by individuais, quintiles anâior drug group. In the second set of databases, used for the 

multivanate analyses presented in Chaplers Si, Seven and EQM, the data were already aggregated 

by individual in order to Iink to healh care utiluation data from other program areas. As a result. 

each record in the Phase II databases represents one individuaJ, and the sum of the individual's 

prescription dnig, hospital, medical and home care use over the year, and needed no fumer 

aggregation. 

According to the method described above, three separate muîtivaflate databases were coristtuded, 

one for each therapeutic drug group considered here. The mullwariate databases for catdiovascular, 

central nervous system and gastrointestinal drugs were construded by extrading the =levant 

prescriptions (by therapeutic drug code) from the Phannacarie data, and aggregating them to mate  

one record pet individual. At this point, this file was Iinked to the h o m a l  files, medical services plan 

billings and continuing care files. Hospital records were appended using the hospital index file, wuhidi 

contains both the unique identifier and record number which facilitates finding the matdiing hospital 

records in the Hospital Prograrns database (1 75,254 records). Physiaan services were retrieved in 



the same fashion. This msuited in 330,715 unique identifiers identified as having at least one 

Medical Services Plan billing, fepfesenüng 11,û94,336 individual billings. A M  deleting out of 

province billings and nov+physician charges as weil as inôividuab who did not have a dispenseci 

pfesdflion during this period, 299,272 unque identifiers utiliùng icr-province physician services wefe 

identified. ln this manner, any hosptal, pCiysician, or home care services an indnndual received in 

that year were appended to an individual's record. 

Some diagnosisspeaft infornation was exlraded as well. Hospital data indude not oniy tatal 

separations and days of stay, but those potentially related to the dnrg group (e.g. caridiovascular 

diagnoses for cardiovascular drugs). The cardiovascular diagnoses identified as contiiuting a 

cardiovascular separation induded ICO.9 codes 392 to 149. The gastrointestinal diagnoses induded 

the ICD-9 codes 531 to 537, and 574 to 579 (Appendix 1). Due to the disparate and often non- 

specific nature of diagnoses that may be associated with central newous system medications, it was 

not feasiMe to select specific diagnoses that would be treated with the use of these dnigs. Medical 

service pian billings induded total billings, billing for general pratiiioners only, and by specialisls 

(either total specialists, or, for example, catdiovascular speaalists for wrdiovascular drugs). Lady, 

enurneration area and soaeecoriomic indicators were added in the same manner as desaibed 

above for Phase 1. 

Analytic Methods 

Descriptive analysis 

Data were analysed with the statistical program SAS. In order to meet the first study objedive, 

Le. to describe drug utilization by the elderly in British Columbia as it varies by socioeconornic 

status, simple descriptive techniques were utilized to provide an overall account of prescriflion 

drug utilization by the elderly in British Columbia according to incorne quintile. Utilization rates 

and the ratios between the rates for the first and al1 other income quintiles were calculated. Three 

different numerators were used for the constnidion of these rates, induding number of 

prescriptions, drug quantity and drug ingredient cost (which does not indude the dispensing fee). 



Both adjusted and unadjusted utilization rates were construded for this study. 

First, the utilization of prescription drugs per capita was explored. The elderîy population of 

British Columbia was approxirnated using the British Columbia Medical SeMces Plan 

Registration Premium and Billing File, as describecl above. Since the vast majodty of a l  

permanent residents of British Columbia are registered in this file (and must do so in order to 

receive provinaal health tare benefits), it Gan be considered a good proxy for adual population. 

Per capita rates of drug utilization indiciite the relative use of medications, or groups of 

rnedications on a province wide basis. 

Second, the utilization of prescription drugs per user was determined. Utilization rates per user 

consider only those persons who have had at least one prescription for a drug, in the category 

analysed. In this manner, it is possible to, albeit not compietely, control for the effeds of 

incidence of symptorns or diseases on the use of medications. For example, M i l e  per ca@a 

rates of use for cardiovascular drugs represent the relative use of these in the Pharmacare 

population as whole, rates per user refled the differential utilization of cardiovascular dnigs only 

among individuais who have b e n  prescribed them. 

Age- and sex- standardized rates were calculated using the Direct Method, whereby age and sex 

specific rates were applied to a common population. In this case the British Columbia population 

(1991) served as the standard. This allowed for the camparison of utilization rates not only 

across the fwe income quintiles. which varied slightly in t e n s  of their population distribution, but 

also to compare rates over the four years studied. 

Third, a more detailed examination of rates of prescription drug use per user was camed out in 

order to determine whether statistically significant trends ernerged for al1 dwg use per therapeutic 

drug group and when stratified by age group and type of drug. Identical analyses were perfonned 



on each of these thefapeutic dnrg groups. An analysis of variance (ANOVA) was camed out to 

test whether there exist statistically significant differences in the uîilization of prescription d ~ g s  

between the five income quintiles. ANOVA is designed to test whether there are significant 

differences between the means of three or more groups. This type of analysis measures both 

within-group variability and between-group variability to detemine whether the underlying group 

means are statistically different, Simpîy stated, if the variation between groups is large 

compared to the variation within groups, the diierences between the means of these groups can 

be said to be statistically significantly different. The F ratio used to determine this relationship is 

expressed as the sum of squares due to gmup differences (between mean square) divided by the 

sum of squares due to subjed differences (within mean square or mean square error) (Hirsch and 

Riegelman, 1992). 

However, ANOVA will uncover only statistically significant differences between any of the levels 

of the independent variaMe considered, in this case the income quintiles. By itself, this statistical 

procedure will give no indication whether each group, or income quintile, is statistically different 

from the others. Tukey's standardized range test, also known as the "honestly significant 

difference test", was used in order to test which income quintiles were different from others with 

respect to the utilization of prescription drugs, in ternis of number of prescriptions, dnrg quantity 

and ingredient cost. Tukey's method tests each possible pair of income quintiles for statistically 

significant differences. Because of the number of groups involved, this test is supefior to the use 

of t-tests to compare every pair of gmups, with which there is a stronger Iikelihood of finding 

significant differences by chance. This ensures that the number of false significant dierences is 

rninirnized (Rosner, 1990). This is just one of several available a postenon' tests availabie, but is 

considered to be a very powerful test of pairwise differences. 

The results of Tukey's standardized range tests are easily presented in tabular form, in a very 

simple manner (Chapters Six and Seven and Eight), and thus are readily interpretaùîe. Groups 

(incorne quintiles) whose means do not significantly differ are jointly underscored. If groups are 



statistically significantly dierent from one another, they will not be joined by a common 

underscore. 

Muttivanate analysis 

In order to meet the second study objective, Le. to detemine whether there exists a 

socioeconomic gradient in rates of dmg presaibing after contrdling for demographic fadors and 

health care utilization, muiüple regression analysis was used. This allowed for the investigation of 

the relationship between income and other possiMy predidive fadors such as demographic 

variables and other health care utilization. The regfession model for each of the three d w  

groups was detennined separately. Before proceeding a test for normality was perfonned on the 

distribution of the dependent variables, including number of prescriptions per individual, total 

ingredient cost per individual, and drug quantity per individual. The All PossiMe Regressions 

(APR) technique was applied to this analysis (Kleinbaum and Kupper, 1988). The APR approach 

entails testing al1 combinations of regression equations which indude al1 indepenâent variabies 

that are statisticalfy signifkantly related to the dependent variable. Also, variables that were 

correlated with each other were not entered into the same analysis, since this would cause the 

regression mode1 to become unstable and proâuce very large standard mors. First, individual 

regressions were perfomed with number of prescriptions as the dependent variable. Income 

quintile, demographic variables, and health care utilization variables served as the independent, 

or predictor, variables. A correlation analysis sewed to identify those variables that were 

correlated. Since many of these predictor variables were highly correlated, only variables with a 

Pearson Correlation Coefficient of 0.4 or less were included in the same regression analysis. 

Second, variaues which were both individually significant when regressed against the dependent 

variable and yielded the highest R square value were entered into a senes of regression models 

in al1 possible combinations of two variables, three variables and so on, until the best fit was 

achieved. Variables were kept in the regression analysis if they were significant at p=.Wl, and if 

they contributed to a noticeabie increase in the R square value. For example, if a fourth variable, 



were added to a three-variable mode(, yet the R square was not markedly higher than in the 

three-variable model, the fourth variable wuid not be induded in the final mode!. Interadioris 

between variables in the final model were also tested. In order to define a p a f ~ i m 0 n i 0 ~ ~  model, 

the number of variables was kept to the minimum possible, with no marked redudions in the 

square value. 

Once the modd was defined using number of prescriptions as the deperident variable, this same 

model was then appiied to the hm> other measures of utiiiuation: drug quantity and dnig cost- 

This was done in order to facillate comparabiîii between the three modds in each dnrg group. 

as well as to streamline the model building process. 

Summary 

A vanety of data sources and analytical methods were used in this study of trends in prescription 

drug utilization by the elderiy in British Columbia. This is an investigation based on the analysis 

of administrative data. The main source of data, the British Columbia Linked Health Database, is 

in itself comprised of several databases, of which four were used here: the Pharmacare, Medical 

Services Plan, Hospital Records and Continuing Care database which induded infornation on 

home care use. However, two other data files, including Canadian Census data and the Postal 

Code Conversion file were used to create files that contained income infornation and append 

them to prescription records, at the level of the enurneration area, for al1 individuals contained 

therein. 60th simple descriptive and multivariate statistical methods were used to yield a full 

account of prescription drug use in the elderly. 



Chapter Five 

Drug Utilkation by Socmconomic Strtus: 1989 to 1996 

In this chapter, trends in the utilization of prescription dmgs by the eiderly subscribers to Plan A of 

Phamacare, the provinaal drug benefa pian for seniors in British Columbia, are discussed for the 

years 1989, 1991, 1993 and 1995. An ovewiew of the patterns of total prescription drug use by the 

elderîy residing in the community is presented in the first sedion of this chapter. The remaining 

sections focus on the utilization of three distinct therapeutic dnrg groups. The utilization of 

gast rointestinal, central nervous system and cardiovascular drugs by income levds of the 

Phamacare population is explorecl in detail. 

Overall Patterns of Drug Use in British Columbia 

In 1995, total Plan A direct dnig costs amounted to over two hundred million dollars for prescriptions 

dispensed. An examination of prescription costs borne by Plan A of the British Columbia Pharmacare 

program reveals that cardiovascular, central newous system and gastrointestinal drugs represent the 

largest proportion of expenditures (Figure 5.1). lngredient costs for cardiovaxular dnigs, which 

include the cost of the preparations but not the dispensing fees, accaunted for approximately 40 

percent of the cost of al1 prescriptions dispensed under this plan in 1995. In this same year, central 

nervous system drugs and gastrointestinal dnrgs represented the second and third largest dmg 

expenditure groups. These are followed by hormones, anti-infedives, autonomie system dmgs and 

others'. 

1 "Othef dnigs include antihistarnines, antineoplastics, Mood fomation drugs, eledrolytics, enzymes, 
antitussives, eye ear nose and throat medications, gold compounds, heavy metal antagonists, 
serums and vaccines, skin preparations, srnooth muscle preparations. vitamins and unclassified 
dnigs. 



Distribution of Ingredient Costs, 1995 
BwCw Phamcare Program Plan A 

Figure 5.1 

As depicted in TaMe 5.1, the share of expenditures for both cardiovascular and gastrointestinal dnigs 

remained faidy stable over the study period. Cardiovaxular dnigs accounted for 40 percent of total 

ingredient cos& in 1989 and 1993.41 percent in 1995 and 39 percent in 1991. Gastrointestinal dnigs 

accounted for approximately 11 percent of total ingredient costs in the years 1989, 1991 and 1995 

and 12 percent in 1993. The proportion of total ingreâient costs attributed to central newous System 

dnigs decreased over the period studied, ranging from 18 percent of total ingredient costs in 1989 to 

12 percent in 1995. 

In ternis of drug quantity, or units dispensed, the pattern is similar for cardiovascular and central 

nervous system medications. Together, these two therapeutic groups account for approximately one 

half O: al1 dnigs dispensed by quantity. Gastrointestinal dnigs, however, accounted for only 6.5 

percent of al1 units disperised in 1995 (TaMe 5.2). A greater number of units of homonal 

preparations as well as autonomie system medications are prescribed than gastrointestinal drugs. 



Table 5.1 

Distribution of Drug Cost by Therapeutic DNg Groups 
British Columbia Pharmacare Plagrarn, Plan A 

Thefapeutic Dnig 1989 1991 1993 1996 

Group 

s (1,OOo) 96 S (1,000) % $ (1,o(M)) % $ (~,7joo) % 
Anti-infedive 3852.5 3.8 6539.3 4.3 9012.9 4.6 9728.4 4.7 

Autonornic 5054.9 5.0 8108.3 5.3 10033.9 5.1 8926.5 4.3 

Cardiovascular 40589.1 40.0 59306.1 38.7 78575.1 40.1 86247.7 41.2 

Central Nervous System 18136.5 17.9 23259.7 152 24176.9 12.3 24557.0 11 -7 
Gastrointestinal 

Hormones 

Other 

Total 

Table 5.2 

Distribution of Dnig Quantity by Therapeutic Dmg Groups 

British Columbia Pharmacare Program, Plan A 

Therapeutic Drug 1989 1991 1993 1 996 
Group ---- 

Units % Units % Units % Uniîs % 

Autonornic 53734.0 12.3 64228.5 13.1 71922.5 13.7 76952.2 14.2 

Cardiovascular 1 18569.2 27.2 1 31 377.2 26.8 139829.4 26.6 136222.1 25.1 

Central Nervous System 91646.7 21 .O 96526.4 19.7 98656.8 18.8 95795.6 17.7 

Gastrointestinal 24041.8 5.5 30495.4 6.2 34637.5 6.6 35134.3 6.5 

Hormones 44976.6 10.3 55788.8 11 -4 6910.5 13.2 82595.9 15.2 

Other 89093.6 20.5 95507.5 19.5 96û45.4 18.3 99637.1 18.4 

Total 435596.0 100.0 48W7.8 100.0 526307.9 100.0 542106.6 100.0 



A slightly different pidure emerges when the numbers of prescriptions by therapeutic dnig group are 

examined. As shown in TaMe 5.3, cardiovascular and central nervous system d ~ g s  shared an 

approximatefy equal &are of the total number of prescriptions dispenseci in 1995, a slight change 

from the situation in 1989, when the share of prescriptions for central nervous system medications 

was greater than that for cardiovascular medications. The third largest gmup of prescriptions was 

related to hormones, followed by gastrointestinal medications in ail years studied. m e  temporal 

trends in drug uülization are also dearly illustrated in Tables 5.1, 5.2 and 5.3. While the pport ion of 

most drugs remains relatively staMe throughout the pefiod, there has been a marûed redudion in the 

proportion of central nefvous sysiem medications dispensed as well as an increase in the use of 

hormonal preparations. 

Table 5.3 

Distribution of Prescriptions by Therapeutic Dmg Groups 

British Columbia Pharmacare Program, Plan A 

Thetapeutic Dmg 1989 1991 1993 1 996 
Groun 

Autonomic 196.2 4.7 240.1 5.0 269.1 5.1 272.6 5.0 

Cardiovascular 856.5 20.3 972.4 20.4 11 13.0 21 -2 1191.7 21.8 

Central Nervous System 1090.3 25.9 11 71.9 24.6 1266.8 23.0 1178.5 21.6 

Gastrointestinal 243.0 5.8 311.9 6.5 366.5 7.0 369.5 6.8 

Hormones 

Ot her 

Total 4211.4 100.0 4774.2 100.0 5287.8 100.0 5456.7 100.0 

In summary, cardiovascular drugs represent a fairly costly therapeutic drug group which have 

accounted for an increasingly greater share of not only total cost, but prescriptions as well. The cost 



of providing the l e s  expensive (on average) central nervous systern preparations. on the other hand, 

has fallen over the study period, relative to the other therapeutic drug groups. as has the amount of 

central nervous system drugs prescribed. Gastrointestinal drugs represerit a lafger share of total 

costs than they do either quantity or the number of prescriptions dispensed, and they too have 

witnessed a relative increase in their share of total drug utilization. 

In the following sections, the relationship between income and the utilizatiofl of medications by the 

elderfy in Briüsh Columbia wilf be expiored. This discussion will concentrate on three major 

therapeutic drug groups: cardiovascular, central nervous system and gastrointestinal dnrgs. Not only 

do these groups cornbined represent the bulk of drug utilization by the ekierly in this province, they 

are also suficiently large to provide staMe rates over the years examined. Furthemore, both 

cardiovascular and gastrointestinal medications are induded in the ten most frequently prescribed, 

and therefore also most costly, drugs reimbursed by the Phamacare plan. Data are presented by 

number of prescriptions dispensed, drug quantity dispensecl and ingredient costs for the tatal, female 

and male Phamacare population. 

lncome and Total Utilization of Prescription Dmgs by the Elderly 

The utilization of al1 dnigs dispensed to elderly subscribers of the British Columbia Phamacare 

Prograrn by income quiritiles is presented in Table 5.4. Quintile 1 indudes those individuals with the 

highest incornes, while the lowest income elderly are induded in the ffih quintile, as discussed in the 

previous chapter. In al1 years, there exists a rnonotonic gradient in the number of prescriptions per 

subscriber with decreasing income. For example, in 1989 individuals in the lowest income quintile 

were dispensed, on average 14.0 prem-ptions, compared to 11.9 prescriptions for those in the first 

income quintile. It is also useful to note that h i l e  the average number of prescriptions per subscriber 



increased between 1989 and 1993, then leveled O#, the relationship behveen the fifst and fHh 

quintile remains remarkably stabie over the time period: between 16 and 18 percent more 

prescriptions, on average, for those in the finh, lowest income quintile. 

These data also indicate that after 1991, the quantity of dnigs dispensed per subscriber is also stabie. 

The average number of units dispensed per day ranges from 3.2 to 4.2 medication units. However, 

this amount was slightly lower in 1989, wtien the number of medication un& dispenseci did not 

exceed 3.9, even in the paorest income quinüle. In both 1993 and 1995, poorer Pharmacare 

subscribers used 20 percent more medication, in ternis of units dispensed, than their more Muent 

counterparts in the first income quintile. 

M i l e  cost per subscriber is reported in adual dollars and therefore cannot be diredly compared over 

the four years examined hem, the relationships between the five income quintiles can be examined 

ovet time. Again, a rnonotonic gradient in the cost rates is evidenced in each of the four years 

considered here. The disparity between income groups is quite consistent throughout the period. ln 

1989 those in the poorest income quintile received dnigs costing, on average, 9 percent more than 

th ose in the highest income quintiles. In the following years this difference was between 1 0 and 1 1 

percent. 

- - 

The copayment for dmgs under Phanacare Plan A increased fmm 75 percent of the dispensing 
fee, to a maximum paid $1 25, to 100 percent, to a maximum paid $200 on AQril 1, 1994, thereby 
possibly affecting the number and sire of individual prescriptions dispensed. 



Rates of Total Prescriflion Dnrg Use in British Columbia. 1989-1 995 

Quintile 1 Quintile 2 Quintile 3 Quintiie 4 Quintiie 5 

Nurnber of Presctiflions 740544 743424 70091 8 807386 798747 

Prescriptions per su bscriber 11.9 12.5 12.6 13.2 14.0 

Cost per subscriber (S) 310.95 316.15 320.04 330.75 340.29 

Cost per day (S) 0.85 0.87 0.88 0.91 0.83 

1991 

Number of Prescripions 880846 856298 819714 938668 91 O864 

Prescriptions per subscriber 12.7 13.3 13.5 14.0 14.9 

Cost per subscriber (S) 420.34 429.68 434.34 446.23 465.74 

Cost per day (a) 1.15 1 .18 1.19 1 -22 1.28 

1993 

Number of Prescriptions 985464 956758 880431 101 4837 951 337 

Prescriptions per suMber 13.0 13.8 13.9 14-5 t 5.3 

Cost per subscfiber (S) 502.52 51 7.37 521 

1995 

Number of Prescriptions 1007734 975907 88271 3 1001916 918991 

Prescriptions per subscriber 13.2 13.8 14.0 14.6 15.3 

Cost per day (a) 1 -42 1.46 1.47 1 .52 1 .S6 



lncome and the Utilization of Prescription Drugs by ïhenpeutic O n q  Group 

In the remainder of this chapter, the utilization of prescription dnrgs by the elderly in British Columbia 

by incorne quintile for the three therapeutic drug groups that are the focus of this study is described. 

Utilization may be examined in a number of ways, includirrg the number of prescripüons, 

expenditures, quantity prescribed, the number of individuals to whom dnigs have been presaibed as 

well as unit or prescription costs. None of these cornponents alone provides a complete 

understanding of utilization, and whether frequency of presctibing. the amount prexribed or even the 

average sizes of prescriptions underlie possible differences in drug use between income gmups. 

However, viewed in tandem, a more comprehensive pidure resuîts. The utilization of prescription 

dmgs may be viewed in the following tems: 

Qtlarttity 
User 

Cosrs - - Users Pr escripiiom Quanity Cost 
X X x- 

Capita Popfuiion User Pr escripiion Urti i 

Prescriptions 
Capita 

In this equation, prescription costs per capita are a fundion of the number of individuals using at least 

one prescription medication, the number of prescriptions each user is dispensed, the size of the 

prescription, in tems of number of units dispensed, and the wst of each unit dispensed. 

Prescriptions per capita are a product of users per capita and prescriptions per user, whereas the 

quantity dispensed per user is a produd of prescriptions per users and prescription size. As this 

equation shows, increases or decreases in any of these components will affed overall utilization. For 

this reason it is vital to examine ail components of drug utilization. In the remainder of this chapter, 



each component of utilization wiU be examined for gastmintestinal, centrai newous system and 

cardiovascular prescription medications. 

Users per capita by i m  quintiie 

An analysis of p r e ~ ~ p t i o n  dmg utilization by the eldeily in British Columbia shows that drug use does 

differ according to income. The number of users per capita, or the number of indMduals using at 

least one prescription in each of the three therapeutic dnig groups is presented in TaMe 5.5. A dear 

income gradient in the number of users per capita emerged in al1 three therapeutic drug groups. In 

the gastmintestinal drug group, there were 1 9 percent more users per capita in the l ~ ~ e s t  income 

quintile in 1989, and 12 percent more users in the fourth lowest incorne quintile compared to the 

highest income quintile. In lQ9l , l  993 and 1995, there were approximately 16, 17 and 13 percent 

more uses per capita in the lowest income quintile respedively. The overall number of users per 

capita increased slightly in 1 989, then remained relatively staMe to 1995. 

With central nervous system medications, the number of users per capita decreased over the study 

period, but an income gradient was evident in al1 four years. In 1989. 1991 and 1993 there were 10 

percent more uses per capita in the lowest income quintile compared ta the highest incorne quintile. 

This difference decreased to 6 percent in 1995- 

Lastly, the pattern of users of cardiovascular preparations also exhibited a monotonie gradient in 

users per capita. In 1989, there were 14 percent more users per capita in the lowest income quintile 

compared to the highest income quintile, and 7 percent more users in the fourth income quintile 

compared to the first, and highest income quintile. By 1995 the magnitude of this difference had 

lessened, with 6 percent more users in the lowest income quintile compared to the highest income 

quintile. 
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evident in each of the three drug groups, albeit in varying degrees. Second, the ratios of per capita 

use rates between the first and other quiritiles decreased over the four years analysed. 

TaMe 5.6 
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percent more presai@ions than those in the most affluent income quintile. By 1 985, this ratio had 

lessened somewhat, wiih the least f luent  receiving 25 percent more prescriflions than the most 

affluent. This is despite an overall redudion in the number of prescriptions per capita across the 

board over this six year period. This decrease in the nurnber of prescriptions per capila did n0t occur 

in the cardiovascular and gastmintestinal drug groups; mther, the average nurnber of prescriptions 

increased between 1989 and 1995. Those in the fifth and poorest income quintile recejved 19 

percent more prescriptions for cardiovascular medications, and 29 percent more pfescri@ions for 

gastrointestinal medications, than those in the first quintile in 1989. 

The distinct monotonic nature of the gradients is a very important finâing. This indicates that in the 

case of prescription drug use by the elderly in this population there is not simpîy a threshold effect, 

whereby the poorest individuals are dispensed a greater number of pfescripüons than the most 

affluent, but that with decreasing neighborhood income, each quintile is dispensed, on average, 

successiveiy more prescriptions. Consider, for exampie, the case of central newous system dnigs. In 

1995, the fourth income quintile received 13 percent more presaiptions than the most affluent quintile 

(or 18 percent in 1993), while the third quintile received 8 percent more prescriflions, and the second 

quintile received 6 percent more than the most affluent quintile. 

Cardiovascular and gastrointestinal drugs exhibited a sirnilar gradient. However, it should be noted 

that in the case of cardiovascular drugs, the gradient is comparatively flat in the rniddle (second and 

third), rising more sharply between the third and fourth quintiles. 

Unadjusted per capita rates of drug quantity for the three therapeutic drug groups are presented in 

Table 5.7. Drug quantity signifies the number of units of drugs dispensed, such as pills, capsules or 

doses. They may, however, represent different quantities of the actual drug dispensed. Aiîhough 

these rates must be interpreted with caution due to this restriction, they nevertheless provide an 

insight into the drug utilization of the Phamacare population. 
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Generally, the relationships between income quintiles in this tatûe mimic those in the previous taMe, 

in whicti the number of prescriflions per capita are presented. The differences between incorne 

quintiles are most marked in the central nervous system and gastrointestinal drug groups- In both of 

these categories the quantity of dnigs prescnbed per capita in the poo- quintile exceeds that in the 

most affluent by 27 to 33 percent, Again. each successively poorer income group exhibits a greater 

rate of drug utilization. Cardiovascular drug use, measured in ternis of quantity of dnrgs dispensed. 

also shows this gradient, albel to a slightîy lesser extent. ln this therapeutic drug group, the rate of 

drug use in the fah and poorest quintile exceeded the first quintile by 16 percent in 1989 and 18 

percent in 1991, dropping to 13 percent in 1995- 

Lastly, ingredient cost represents the cost of each prescription to the Pharmacare Program (Plan A), 

and does not include the dispensing fee, wtiich is highly variaMe throughout the province. Again, the 

rnonotonic gradient emerges in each case nable 5.8). In general, the ratios between the use rates of 

individual quintiles are smaller than those evidenced with respect to either prescription rates or rates 

of dnig quantity. Once again, the gradient is least pronounced in the cardiovascular d ~ g  group. The 

ratio between the least and most affluent incorne quintiles decreased marltedly throughout the study 

period. However, the average per capita dtug costs for those in the poorest income quiritile exceed 

those of individuals in the most affluent income quintile by 10. 12, 9 and 4 percent in the four years 

respectively nevertheless. There is also a very slight dip in the per capita costs of cardiovascular 

dmgs for those in the third quintile. 

In 1995, central nervous system dnig costs were 21 percent higher for the poorest quintile compared 

10 the first quintile, m i le  gastrointestinal dmgs costs were up to 22 percent higher in the poorest 

quintile. While the total costs increased over the years studied, again, the ratios between quintiles 

changed only marginally between 1989 and 1995. 



Ingredient Cost per Capita by Incorne Quintile, 1989-1995 
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gastrointestinal drugs in 1989. this ratio had decreased to 18 percent by 1995. Similady, the 

difference in per capla rates of cardiovascular prescriptions dispensecl was 15 percent greater for 

those in the poorest quintile in 1989, wtiich decreased to 5 percent by 1995. 

TaMe 5.9 
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Table 5.10 illustrates that while the differences in rates between incorne quintiies for this dtug group 

are relatively large in 1989, they become compamüvdy srnaller by 1995. Diierences in adjusteci per 

capita prescription rates in the gasîrointesünal and central nefvous system drug groups between the 

poorest and rnost affluent income quintiles are between 23 and 29 percent throughout the study 

period. 
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Age- and sex-adjusted costs per capita reveal similar trends (fable 5.1 1). In 1995. the lowest income 

quintiles accounted for 18,percent greater cost than the most affluent in the gastrointestinal and 

central nervous system groups, and 2 percent greater cost than the highest income quintile in the 

cardiovascular drug group. The disparities in drug costs between the least and most affluent are 

slightfy higher in 1991 and 1993 than in either the first or latest year of the study pedod. Aiso, a siigM 

dip in the per capita cost rates for cardiovascular dnigs in the third quintile in 1989 and 1991 persists. 
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Utilization per user by ihmme q- 

While the examination of per capita use rates is both interesthg and instructive, it is unclear f r m  

these data whether they reflet2 differences in dmg utilization or differences in undertying morbidity. 

The study of utilization rates per user may alleviate this somewhat. Dnig utilization per user is 

defined as prescription drug utilization by users of those dnigs, rather than by the entire population of 

elderly residents of British Columôia. Unlike prescriptions per capita, discussed above, the 

denominator in this case is the number of individuals who receive st hast one p r e ~ ~ m n  h that 

drug p u p .  For example, the rate per user for cardiovascular drugs compares the number of 

prescriptions received by indiiiduals receiving cardiovaxular drug thempy of any kirid- In this 

manner, only individuals already requinng, or rather, receiving drugs in eacti group are comparecl. 

Therefore, this method may indiredly adjust the data for underlying differences in morbidity and 

possibly a portion of the underlyirrg differences in contacts with the heaîth care system or prescription 

dnig use between the five income groups. 

Unadjusted rates per user by income quintiles for the three major therapeutic drug groups are 

presented in Table 5.1 2. As expeded, the rates are considerably higher than the comparable rates 

computed on a per capita basis, since the denominator considered here is smaller. Even when 

considering only those individuals wtio receive at least one drug in each of these therapeutic dntg 

groups, a distinct income gradient emerges. Central nervous system drugs exhibit the greatest 

income differentials in utilization. In fad. the poorest income quintile utilized up to 19 percent more 

dnigs in ternis of numbers of prescriptions than their wealthier counterparts. Furthemore, the 

monotonic nature of the gradient evidenced with respect to overall per ~éipita prescription rates is 

replicated with prescription rates per user. The second and third quintiles, although very similar, in 

their dnig utilization, exhibit higher rates of prescriptions than the first, and most affluent quintile, but 

less than the fourth and fiflh quintiles, respedively. 
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dispanties in prescribing M e n  them are suktantial. Fewer individuals were k i n g  prescribed 

central nervous system drugs over the study penod, yet for those receiving these dmgs, use did not 

decrease. 

The difference in prescriptions per user between the lowest and highest incame quintiles is less 

pronounced in the cardiovascular and gastrointestinal dnrg groups compared to central nervous 

system drugs. In the cardiovascular drug group, users in the least affluent quintile had up to 5 

percent more prescriptions throughout the pend under study. This curve is relatively flat until the 

fourth quintile; the second and third quintiles are similar, as are the fourth and tMh quintiles. In this 

case, the pattern resemMes a threshoM more than a rnonotonic gradient. Again, a barely appreciabie 

dip in the third quintile is evidenced. 

Gastrointestinal drugs prescription rates are between 7 percent (in 1995) and 9 percent (1991) 

higher for the poorest individuals compared to the most affluent, The rates increase monotonically as 

income decreases. Furthemore, when prescriptions per user are considered, it is evident that the 

number of prescriptions for those receiving at least one gastrointestinal drug has increased slightly 

every year under study. 

Drug quantity per user is described in Table 5.13. In light of the data presented above, the patterns 

of drug quantity are as expeded; however a few points are worthy of mention. For exampie, 

quantities of central nervous system medications dispensed per user declined over time, despite the 

constancy in prescription rates per user, as evidenced in the preceding table. In other words, it 

seems that prescription size has decreased over time - a factor that shoulâ be considered when 

examining these data (see next sedion for an examination of prescription sizes). Hawever, the trend 

toward decreasing amounts of central nervous system drugs is apparent only after 1991. The ratios 

between the poorest and most affluent quintiles for the quantities of central newous systern and 

cardiovascular drugs dispensed are more variable, year to year, than for prescrimion rates per user. 
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First, a monotonic gradient is evidenced in the gastrointestinal drug group, which is almost identical 

for al1 years but 1989 wtiich remains esentially flat across al1 income quintiles. Second, central 

nervous system drugs reveal a more classic monotonic pattern, with consumption of medications in 

this group, based on ingredient cast at levels which are between 10 and 13 percent higher in the 

poorest quintile compared to the most affluent quintiles in the years 1989 and 1995 respedively. 
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a viRually fat landscape between the f-. most affluent and fiRh quintiles in al1 yean. This is in stark 

contrast to the pattern seen with respect to the quantity and number of prescriptions dispensed for 

cardiovascular dnigs, which increase markedly with decreasing incorne. 

When age and sex standardized rates based on rates per user are constnided and examined, these 

patterns do not change. Consider, for exampie, age- and sex- adjusted presmptions per user (TaMe 

5.1 5). The rnonotonic gradient still exists, and is veiy similar to the unadjusted rates. These rates are 

presented graphically in Figure 5.2. 
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When age- and sex- adjusîed drug quantity per user are considered they t w  vaiy little from the 

unadjusted rates VaMe 5.16; Figure 5.3). Again, the ratios of utilizaüon rates between quintiles vary 

little year to year, especially in 1991 and later years. 
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Lastly, an age and sex adjustment of rates of ingrdient costs per user resutts in only minor changes 

to the unadjusted rates vabie 5.17; Fgure 5.4). Again, the adjustment for this population's age and 

sex distribution renders an almost flat distribution of costs per user. The difference in the i n m e -  

related differences in the rates of prescriptions and dnig quantity dispensed in the cardiovascular 

group versus the relatively even distribution of costs per user among incorne quintiles will be 

addressed later in this chapter. 
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lncome 

Cost per 
User 

Central Newous System Drugr 

Quintik 2 
(Q2) 

Cost Ratio 
per Q2:Ql 
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1989 

1991 
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1995 

Cardiovascular Drugs 

86.82 88.20 

104.18 106.06 

103.47 107.55 

106.14 108.17 

1989 

1991 

1993 

1995 

287.73 286.83 

376.86 380.91 

447.79 450.03 

460.55 461.80 

Quintik 6 
(Q6) 

Cowrit 
lncome 

Quintik 3 
(Q3) 

Quintik 4 
( w 

Cost Ratio 
per Qb:Ql 
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Cost Ratio 
per Q3:41 

User 

Cost Ratio 
per Q4:Ql 
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CNS Drugs 

Cardiovascular Drugs 

Figure 0.4 

Age and Sax Adjusted Ingradient Cost par User by lncome Quiritik 



In order to confimi the gradient effed apparent in most of the taMes presented above, this analysis 

was replicated according to income deciles. This provides a more detailed analysis of these same 

data, and the differences in uülization that may be related to income level. Atthough not shomi here, 

an analysis of utilization by income deciles mther than quintiles simpiy underscores the presence of a 

monotonie gradient as opposed to a threshotd effed. This is especially tnre for central nervous 

system and gastrointestinal dnrgs. In other words, the gradient continues into the highest decile, arid 

does not dmp off in the middle income, or even higher incorne categories, although the resulting 

distribution is not as smooth as when measured by larger income groups. This verifies that it is not 

merely the poorest income groups that display a higher than average use of prescription drugs, but 

that each successively less affluent portion of the population receives proportionately more drugs 

than those in the poorer divisions. An example of utilization per user by income decile for central 

nervous system medications for one year of data is shwn in Figure 5.5 

Prescription Dmg Utilization by Inconte Quintik and Gendar 

Not surprisingty, gender-specific differences in the utilization of 

therapeutic drug groups exist as well. Ace adjusted prescription 

prescription drugs in these three 

rates per drug user for males and 

females separately are presented TaMe 5.18. As shown below, slightly different patterns emerge for 

each. 

In the gastrointestinal dnig group, for example, it appears that female subscribers use, on average, 

slightly more prescriptions than males. While an income-related gradient in use rates is evidenced in 

these data, it is less variable for fernales. The ratio of prescription rates per drug user in the Mth, 

lowest income quintile to that of the first quintile ranges 7 and 8 percent for females. For males, 

however, those in the lowest income quintile had 4 percent more presaiptions than those in the first 

quintile in 1995, but 8, 1 1 and 7 percent more prescriptions in 1989, 1991 and 1993, resgedively. 



Prescriptions per User by Income Dscile 

Ingmdient Cost par user by lncome Decile, 1995 

Figure 5.5 

Central Nervous System Drug Utilization By Incorne Decile, 1995 



Table 5-18 

Age Adjusted Presaiptions per User by Gender and lncome Quintile, 1989-1995 

Male 

1989 

1991 

1993 

1995 

Fernale 

1989 

1991 

1993 

1995 

Quintiie 1 
. . . ......................................... 

Highest 
lncome 
Rx per 
User 

Central N&VOUS System Drugs 

Quintik 3 
,........... . .  .. ... - ..-.--. 

- Quintik 2 Quintik 4 Quinîik S 
................................. ..... . __.. .  . .,.... . ,  ........ ...................... . 

GastroinWnrl Onigs 

Rx per Ratio Rxper Ratio 
User Q3:Ql 

Male 

1989 

1991 

1993 

199s 

Fernale 

1989 

1991 

1993 

1995 

Male 

1989 

1991 

1993 

1995 

Rxpsr Ratio 
User Q1:Ql 

4.541 

4.603 

4.562 

4.389 

Lonnst 
lnconn 

Rx per Ratio 
User -:QI 

Fem ale 

1989 5.51 9 

1991 5.469 

1993 5.453 

1995 5. 522 

Cardiovascular Drugs 



Central nervous system dnigs present anoîher striking tendency. The pattern exhibited by femaies 

utilizing any central nervous system dwg again exhibits a dear gradient, wiîh those in the Qoorer 

quintile using between 15 percerit (in 1989) and 18 percent (in 1995) more, in ternis of number of 

prescriptions, than those in the most afnued quintile. For males, who had, on average, fewer 

prescriptions per user, a similar pattern emerges. However, the interquintile ratios for male users of 

central newous system medications were higher; the ratios of the tifth to first quintile were as high as 

1.21 in the years 1989, 1991 and 1993, and 1.19 in 1995. The rate of central nervous systern dfug 

use for both males and females rises sharply in the poorest (tifth) quintile. 

An analysis of cardiovascular drugs by gender shows that males received a larger number of 

prescriptions per user compared to females. M i l e  an income-related gradient in use rates is 

evidenced for both males and females, it is more pronounced for female users of cardiovascular 

dnigs. The ratio of prescription rates per drug user in the fifth, lowest income quintile to that of the 

first quintile ranges between 5 and 6 percent for fernales, and is slighuy lower in the male population. 

The gradient effed virtually disappears for males in 1995. On the other hand, a curious dip in 

prescription rates is evidenced in the third quintile when only female dnig reapents are considered. 

Age has also been shown to affect utilization. Age effeds are explorecl in greater detail in Chapters 

Six, Seven and Eight. 

Unit Cost and Prescription Size 

80th prescription and d ~ g  quantity rates suggest that the rates of drug utilization increase as income 

decreases. In most, yet not al1 scenarios, drug costs are also higher in the less affluent income 

groups. Yet this is not akays the case, such as for cardiovascular dnigs, where costs do not present 

the same gradient as drug quantity or number of prescriptions. This presents an interesting 

quandary. None of these three measures alone reveals much of the underlying reasons for these 

trends. All three measures of utilization used hem, induding nurnber of prescriptions, dnrg quantity 

and drug cost refer to the arnount of prescription medications dispensed in some mariner. Taken 



together, these rneasures do tell a story about prescription dmg utiluation by the eiderly. At the same 

time, it should be considerd that each is iimited in Ma t  it can reveal. To consider the nurnber of 

prescriptions, by itself, is essentially unreliabie in itself, since prescription size may Vary widely. 

Similarly, dfug quantity is equally unreliabie in itseif, since thii measure represents the number of 

units prescribed; one unit may represent different quantities of the adive drug (e-g. 5 mgs, 10 mgs, 

50 mgs). Lastly, the mix of drugs may Vary beîween quinüles, so that the average unit cost of the 

specific drugs most ~ t i k e d  in each may not be comparable. 

Do income related differences exist only with respect to the quanti@ of medications dispensedl or am 

there also systematic differences in the type and cost of drugs dispensed? An examination of the unit 

cost of dnig utilization in each of the therapeutic drug groups and income quintiles provides insight 

into this question. 

While drug quantity, number of prescriptions and ingredient cost (albeit much l e s  strikingly in the 

cardiovascular drug group) increased with decreasing income quintiles, the unit cost in each of the 

three therapeutic drug groups decreases slightly *th income level. The average unit costs per 

income quintile are presented in Table 5.19. For gastrointestinal preparations, the data suggest that 

the poorer individuals receive medications that cost, on average, between 5 and 7 percent l e s  than 

those in the most affluent income quintile. Differences in the cost of drugs according to income also 

emerge in the central nervous system group of medications. The average unit cost of medications for 

those in the poorest quintile is approxirnately 6 to 7 percent l e s  than in the most affluent quintile. 

Lastly, income-specific differences in the unit price of drugs dispensed for cardiovascular drugs also 

emerge. The data display a monotonie gradient. Users of cardiovascular drugs in the Wh, and 

poorest quintile were prescribed medications that were 93 percent of the price of medications 

prescflbed to the most affluent recipients in 1995, and 94 or 95 percent of this price in the remaining 

years. 



TaMe 5.19 

Average Unit Cost by lncome Quintile, 1989-1 995 

Central Newous System Dfugs 

Quintile 1 
- - . . . - -. F. 1.. . . .. .- 

Highest 
lncome 

Unit Cost 

Gastrointestinal Dmgs 

Quinb'k 2 
. -. . . . . . . .. . - ..-. SQZ1. ........ . . .. ... . . 

Unit Ratio 
Cost Q2:Ql 
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1989 

1991 

1993 

1995 

Since these income-specific differences translate to only an extremety slight diierence in the adual 

cost of one unit, which amount to only a penny in some cases, caution shouM be used in interpreting 

these data. However, at the same time these data should not be ignored. The trend toward the 

Unit Ratio 
Cost Q3:Qq 

0.48 0.45 0.94 0.46 

0.59 0.57 0.98 0.58 

0.69 0.68 0.97 0.68 

0.67 O 0.98 0.66 

Cardiovascular Drugs 

L m s t  
lncorrn 

Unit Ratio Unit Ratio 
Cost Q1:Ql Cost -:QI 

1989 

1991 

1993 

1995 

0.35 0.35 0.99 0.34 

0.46 0.46 0.99 0.45 

0.58 0.57 0.99 0.56 

0.66 0.64 0.98 0.63 



dispensing of less costly dnrgs for the pooresl individuals is one which is replicated in each year 

under study and thus appears to represent a systernatic phenmenon in dnig pfescribing to British 

Columbia seniors. 

In order to faalitate the interpretation of prescription rates, either per capita or per user, average 

prescription sites per therapeuüc dnrg group and incorne quintile were computed. These are 

presented in TaMe 5.20. 

Average Prescription Size by lncome Quintile, 1989-1 995 

Hig hest 
lncome 

Lonilsd 
Incorin 

# Units 

Central Nervous System Drugs 

Gastrointestinal Dnrgs 

1 1 
# Units Ratio 

Q2:Qt 

1989 

1991 

1993 

1995 

t 

98.4 99.5 1.01 98 -2 

96.4 96.7 1.00 96.8 

92.1 94.4 1 .O3 94 .O 

93.0 94.7 1.02 93.6 

Cardiovascular Drugs 

# Units Ratio 
Q3:Ql 

1989 

1991 

1993 

1995 

140.1 137.6 0.98 139.7 

135.6 134.1 0.99 135.4 

125.0 125.1 1.00 136.3 

11 3.2 113.9 1.01 114.4 

# Units Ratio 
-:QI 

# Units Ratio 
QS:Q1 



The data show that virtually no dierences exist in the average prescription sire of both central 

nervous systern and cardiovascular drugs. For gastrointestinal prescriptions. a dear pattern is not 

evident, especially for the first four quintiles. Very Iittle systematic variations exists with respect to the 

central nervous system and cardiovascutar dnrg groups. 

An examination of the average ingredient cost per prescription VaMe 5-21) indicates that the cost of 

a prescription does not Vary &y income quintile for gastrointestinal dfugs, exce* for the base year, 

1989. However, for central netvous system and cardiovascuîar drugs eacti successiv8Jy less afiiuent 

income quintile received prescriflions that were slightly l e s  costly than the more affluent income 

quintile. For example, in 1995 individuals in the lowest incarne quintile received prescriptions that 

cost, on average, 5 percent l e s  than those in the highest income quintile. In that same year, those in 

the lowest income quintile received prescriptions al a 6 percent lower cost than those in the highest 

income quintile. 



lngredient Cosî per Presaiplion by lncome Quinüie, lQ8Q-lQQS 

Highest 1 ncome I 
7 

- - 

Cost per Cost Ratio Cost Ratio Cost WO Cost Ratio 
Rx per Rx Q2:Ql per Rx Q3:Ql per Rx W Q 1  perRx -:QI 

Gastrointestinal D ~ g s  

1989 

1991 

1993 

1995 

Central Nenrous System Orugs 

Rebuilding the Equation: An Overvïew of Prescription Dwg Use by Incoma Quintik 

In the previous sections in this chapter, various components of the utilization equation were analysed 

by income quintile. Reconstniding this equation identified which components most contribute to the 

observed income gradients. A summary of the various camponents of utilization is presented in 

Table 5.22. 
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49.24 47.90 

62.85 62.14 

72.55 71.60 

74.28 73.36 



TaMe 5.22 

Summary of Prescription Drug Utilkation by Income Quinüle, 1989 - 1 995 

Gastfoiirt.sthal Central Newour Cardiov8scukr Daum8 

Users per Capita 

Prescriptions per Capita 

Prescriptions per User 

Quantity per User 

lngredient Cost per User 

Quantity per Prescription 

Ingredient Cost per Unit 

- 
Dnigs S y s t m  Onigs 

Usen t as income 1- Users t as income 1 Users ? as income 1 

Rx t as income 1 Rx t as income 4 Rx t as income 1 

Rx T as income 1 Rx tas income 1 Rx t as income & 

Quantiiy t as income & Quantity ? as income & Quantity ? as income 1 

Cost ? as incorne 1 Cost tas incorne 1 No difference between 
income quintiles 

Prescription size T as No difference between No difference between 
income 1 incorne quintiles income quintiles 

Unit cast 1 Unit cost Unit cost & 
as income 1 as income 1 as income 1 

This summary first points out that the observed gradients in each therapeutic dnig category examinecl 

are fomed by slightly different fadors. The data show that gastrointestinal drug utilization increases 

as income decreases, whether utilization is measured in ternis of the number of users, number of 

prescriptions, quantity dispensed or total average ingredient cost. Aithough prescription sizes 

increase as income decreases, the unit costs decrease with incorne. However, this cost difference 

per unit is not enough to offset the effeds of greater amounts of dnigs dispensed in the less affluent 

quintiles, so that total ingredient cost continues to increase as income demases. 

Much Iike gastrointestinal drugs, preswibing of central nervous systern drugs increases as income 

decreases. As income decreases, individuals are more likely to receive a greater quaritly of central 

nervous system preparations, more frequentfy, and at greater total average cost. Again, the average 



unit cost of a central nervous system preparation decreases with income, but again, this is not a 

sufficiently large price difference to offset the increases in quantity and frequency of drugs prescribed. 

Lastfy, the incorne gradients for cardiovascular dnrgs are the produd of slighüy different factors. Like 

the other therapeutic drug groups examined hem, the number of predpüons and quantity dispensed 

increases as income decreases. In contmst, there is no income gradient in the total average 

ingredient cost of the dnigs dispensecl or prescription size. The decrease in average unit cost that is 

associated with decreasing income is sufficiently large to result in a flat cost curve despite increased 

utilization across as incorne decreases. The more specific sources of this pattern are examined in 

the following section. 

Variations in Type of Drugs Prescribed by Income Quintile 

While the data presented above deariy indicate that an income effed on the utilization of prescription 

dmgs does exist, it is still not ciear if this occurs only because of incomerelated differences in the 

arnount of drugs prescribed, or whether the types of dfug Vary by income quintile. Clearly, this is due, 

in part, to a greater number of prescriptions as well as larger amounts of medications per user 

dispensed as income decreases. However, it is also possible that a different phamaceutical basket 

of goods is k i n g  prescribed for individuals across the income spedrum. An analysis of the 

distribution of medications, by type, within each therapeutic drug group offers a partial answer to this 

question. 

Gastrointestinal preparatbns 

The three major types of dnigs represented in the gastrointestinal therapeutic drug group, at the four 

digit level of the Therapeutic Drug Code used in British Columbia indude antidiarrheal preparations, 

antierneticsbnd antiulcer dnigs. At this ievel of disaggregation, trends a n  not as apparent as when 

iarger aggregations are considered; however, it is possiMe to make several observations about the 

income-refated differences in dispensing mthin these categories. The data show that the large* of 

3 Antienemics are medianal agents which alleviate or elirninate nausea and vmiting. 



t hese, antiulcer medications, are prescribed in relatively equal proportions over al1 income quirrtiles. 

Approximately 85 percent of al1 prescrimions in 1995 were wrCtten for antiulcer medications. In the 

first, most affluent quintile, 85.1 percent of al1 prescriptions were for antiulcer preparations. This 

decreased minutely to 84.1 percent in the fiRh, and poorest quintile. This similarity in the distribution 

of antiulcer medications is also true if drug quantity, dnrg cost or the number of iridMduals presaibed 

this druy in each income quintile is considered. 

One type of antiulcer medication which has received much attention in m e n t  years is the reiaüvely 

new dass of drugs, the proton pump inhibitors such as omeprazole. Although the indications and 

optimal treatment course of proton pump inhibitors varies slighuy compared to the more ftequently 

used H2 inhibitors, the former are known not only for their effediveness but also their comparaüvely 

high cost. A subanalysis reveals that these dnigs comprised less than one percent of al1 antiulcer 

prescriptions in 1989. By 1995 this proportion had increased to 28 percent. However, the number or 

quantity of proton pump inhibitors dispensed per user differs between income quintiles only very 

slightly. 

The l e s  frequently prescn'bed antiemetic preparations did, however, exhibit some income-specific 

differences. The proportion of prescriptions written for antiemetics increased with each successively 

lower incorne quintile, although the differences were small, ranging from a 2.5 percent difference 

between poorest and most affluent in 1989. to a difference of just under one percent in 1993 and 

1995. This trend was alsa evident m e n  drug costs and the proportion of individuals feceiving 

antiemetics were considered. The slight increase in the propoRion of prescriptions for antiemeti~~, or 

antinauseants, might be partially due to the substitution of prescription preparations for over the 

counter preparations in order to lessen out of pocket expenses for l e s  affluent patients. No income- 

specific trend was apparent for antidiantieal preparations, which represented under 5 percent of al1 

prescriptions for gastrointestinal dmgs in 1995. Tables of the distribution of prescriptions, costs and 

quantity by income quintile for gastrointestinal dmgs are included in Appendix II. 



Central Nemus Systern dnrgs 

Central nervous system dnigs, at the four digit levei of the Thefapeutic Dn~g Code, are comprised 

mainly of analgesics, anüdepressants and antipsychotics, sedaîiies which ta ken together, amount to 

approximately 96 percent of al1 prescriptions in this category. No distind income-specific pattern 

emerges with respect to anaigesics. Approximately 50 percent of al! central nervous system 

prescriptions are written for analgesics, and this proportion does not change markedly between 

income quintiles. Nor does the proportion of central nervous system drug cos& or quantity that can 

be attributed to anaigesics. Therefore, it appears thst analgesics are prescribed in the same 

proportions in al1 income quintiles. Similady, no discemaMe pattern is evident with respect to 

sedatives. 

When the antidepressant and antipsychotics gmup is considered, an inmedependent trend is 

apparent. These medications are prescn'bed to a larger proportion of those in the lower incorne 

quintiles compared to the higher incame quintiles. In other words, proporîionafly fewer prescriptions 

for these preparations are dispensed to wealthier individuals compared to l e s  affluent ones. 

However, this difference is very slight, and as such probably does not affect overall utilization patterns 

to any discemable extent. The carresponding data are induded in Appendix III. 

Cardio va scular drugs 

Well-defined income-related trends emerge in the cardiovaxular drug group, which is comprised 

mainly of antihypertensive-antianginal medications, antihyperlipidemics, and vasodilators and 

antianginals, as differentiated at the four digit level of the therapeutic dmg code. Again the dierences 

in the distribution of medication type by income quintile are not large; however they do tend to be 

replicated in most years. The pattern may partially be able to explain the gradient in both 

prescriptions and drug quantity and la& of gradient with resped to drug costs reportecl in the 

previous sections. In essence, incarne may be one deteminant of not only of the quanüty of dnigs 

prescribed, but of the types of medication prescribed as well as their cost. These data are induded 

as Appendix IV. 



The most evident pattern exists wiîh resped to vasodilators and anîianginals. The distribution of 

prescriptions for these medications was not equal over the tive incorne groups. The proportion of 

prescriptions for vasodilators and antianginals in the first income quinüle is lower than that in the Mth 

quintile. However, this difference does not ex& 2.4 percent in any year, and is, in fad, less than 

one percent in 1995. Still, this does suggest that to some extent, as income demases, one is also 

more likely to receive a prescription fci a vasodilator. 

Antihyperlipidemic d ~ g s  also exhibit a tendency to be prescribed in lesser proportions to those in the 

lower income groups. Furthemore, the unit price of these medications decreased as income 

decreased. Wdh the introduction of new and costly dmgs in this group, the average unit price for 

antihyperlipidemic medications has increased greatly over the past decade. Thus even minimal 

nuances in their utilization by income quintile may have a signifmnt effect on overall drug costs. 

Thus there is some evidence to suggest that for some drugs, the type, not only the quantity of 

medication prescfibed is related to incorne. This partially explains why decreasing income is related 

to the increasing quantities of these medications. as well as a greater number of prescriptions, but not 

increased costs for cardiovaxular drugs. 

The data presented in Table 5.23 provide considerable insight into this question. Here. the utilization 

rates per user are presented for drug quantity and cost for the three main types of medications in this 

therapeutic dnig group. The results indicate marked differences in the utilization of cardiovascular 

dnigs by dnig type. Antihyperlensives and antianginals, for example, result in a relatively flat curve of 

rates for both cost and quantity in 1989 and 1991. By 1993, however, there is a noticeable decrease 

in the unit cost of antihypeftensives as income decreases, accompanied by a conesponding increase 

quantity dispensed of three to four percent. Costs per user, however, did not increase as income 

decreased. The differences in utilization between income quintiles are not very large. 



A very different pattern emerges when antihyperlipidemics are ansidered. This group of d ~ g s ,  

which has increased dramatically in ptice since 1989 due to the introcludion of new dnigs, is used in 

a manner that markedly varies with income. lndividuals in the lower income quintiles are prescrjbed 

less of this medication in t e n s  of both quantity and even more sol cosl. The averwe unit costs of 

this relatively expensive dnrg decrease as income decreases. 

Conversely, vasodilators, the least expensive of the three groups of cardiovascolar medications 

considered, are prescribed in greater amounts as income demases. In fad, in 1995 individuals in 

the poorest income quintile received 34 percent more units of these drugs, amounting to 36 percent 

excess in drug costs over the more affluent quintiles. The proportional difference in pr ie  was 

approximately equal to the proportional difference in drug quantity between quintiles in al1 years 

except 1993. The unit cost of vasodilators remained constant over the five i n m e  quintiles. 

Systematic incorne-specific variations in the unit cost of antihypertensives and antihyperlipidemics, 

combined with a propensity for poorer individuals to use more vasodilators, and fewer 

antihyperlipidemic preparations than their more affluent counterparts, combine to ma te  a pattern of 

increasing dnig quantity used while drug costs per user remain constant between income quintiles. 

in effed, decreased quintile-specific costs related to the increasingly expensive antihyperlipidemics 

act to offset the effed of the relatively inexpensive vasodilators. More generally, not only does the 

amount of prescription drugs Vary by income, the type of dnig dispensed may also be dependent on 

it. 



Table 5-23 
Utilization of Cardiovascular Dnigs per Total Number of Card iwmlar  Drug Users by Dmg Type 

- - - -  
and Incorne Quintile, 1989-1 995 

Quintile 1 Quintik 2 Quintile 3 Quintile 4 Quintile 5 

Anti hypertensivea 
1988 

cost p u  user 

Quantity pw u s u  
Unit Cort 

1991 
Cost per mer 
Quantity per usor 
Unit Cost 

1993 
Cost pef usof 
Quanti* pw user 
Unit Cost 

1995 
cost pef usff 
Quantiîy per u s u  
Unit Cost 

Antihyperlipidmiu 
1989 

Cost per user 
Quantity per user 
Unit Cost 

1991 
Cost pef user 
Quantity pet user 
Unit Cost 

1993 
Cos t per user 
Quantity per user 
Unit Cost 

1995 
Cost per user 
Quantity per user 
Unit Cost 

Vasod ilators 
1989 

Cost per user 
Quantity per user 
Unit Cost 

1991 
Cost per user 
Quantity per user 
Unit Cost 

1993 
Cost per user 
Quan tity per user 
Unit Cost 

1995 
Cost per user 
Quantity per user 
Unit Cost .33 .33 1.00 .33 1.00 . . .- .33 1.00 



What is not known, however, is why these incornebasecl differences emst. They may be due to one's 

ability to navigate the healh care system, general kndedge  about available drugs, the resQonse of 

medical professionals to individuals of varying socioeconomic drata, or underlying rnorbidity which in 

itself rnay be related to socioeconomic staîus or other factors. \Illhile these data cannot unwver the 

exact sources of these differences, the existence of systernatic incomerelated dispensirrg differences 

is unequivocal. This is discussed in greater detail in the final chapter. 

Surnmary 

As income levels decrease, the number of prescriptions, drug quantity and dnrg costs increase in a 

rnonotonic fashion. Per capita prescription rates for gastrointestinal, central nervous system as well 

as cardiovascular drugs all increase as incorne decreases. The sarne is true of the quantity of drugs 

dispensed and ingredient costs for gastrointestinal and central nervous systern medications. 

An examination of utilùation rates per user, or, considering only that group of individuals receMng at 

least one drug in each therapeutic dnrg group lirnits the analysis to only those individuals who have 

been diagnosed and treated. M i l e  this does not ensure that al1 individuals who are si& and 

requiring medications are considered, since there still may be income-related differences in screening 

(such as for cholesterol levels, for exampie) or testing, this does ensure that only those people being 

medically treated are induded. Rates of prescriptions dispensed, drug quantity and drug cost per 

user exhibited the same patterns as per capita utilization rates. The only exception to this is in the 

context of cardiovascular drugs. Although the use of these drugs did increase with decreasing 

income when measured by number of prescriptions or drug quantity, income level had no effect on 

drug costs. Patterns in utilization were also shown to Vary by gender, including the comtined effed 

of gender and income. 

There is alço some evidence that a different mix of medications may be prescribed at different income 

levels, especially for cardiovascular drugs. This effed, cornbined with the effed of increased 

utilization rates of predption medicines with decreasirig income, produce incame-specific patterns 



of drug utilization documented here. In the fdlowing three chapters, the effed of incorne on 

prescription drug utilization, in comk'nation with dher demographic and health care utilization 

variables will be discussed in greater detail. 



Chapter Six 

Gastrointestinal Drugs: ütilüation, lncome Level and Othet H..M C a r i s  Utiliaüon 

In the previous chapter, drug utilization in the three thempeutic drug groups was considereâ at 

the aggregate level. üülization rates were canstruded for each of the five disctete income groups 

in the context of either drug utilization for the entire population or per user in each dnig category 

in order to describe dnig exposure. In this sense, these rates provideci an oveMew of the dfug 

utilization at the broadest, or population level. In the follawing chapters, prescrifMion drug use for 

the year 1993 will be examined for variations between incorne groups M i le  contdling for other 

fadors. Demographic fadors, as well as health care utilization fadors induding hospital, medical 

and home care will be examined in relation to prescription drug utilization. In this chapter, the 

gastrointestinal medications are cunsidered. Chapters Seven and Eiiht facus on central nervous 

system and cardiovascular medications, respedively. 

As previously discussed, the gastrointestinal drug group includes a variety of medications, 

although the anti-ulcer dmgs represent the largest proportion of presuiptions dispensed (84 

percent). Anti-ulcer medications indude HZ inhibiîors such as ranitidine or cimetidine as well as 

the newer proton pump inhibitors such as omeprazole. Non-ulcer medidions refer to the 

remaining drugs in this therapeutic drug category, and indude, for exampie, digestants, laxatives, 

antiemetic and antidiarrheal preparations. WRhin this group of non-ulcer medications, antiemetics 

constitute the greatest number of prescriptions, or 10 percent of al1 prescriqtions for 

gastrointestinal dmgs (Figure 6.1). 



Figure 6.1 

Descriptive Analysis 

The analysis in this chapter focuses on each usets complete aggregated prescription record 

within a drug group in relation to other healh car@ utilization variables in tandem. A summaiy of 

the major demographic and health care utilization variables by income quintile of gastrointestinal 

drug users is presented in Table 6.1 - The proportions of female to male users who had at lea~t  

one record for gastrointestinal drugs increased somewhat between the fia, most affluent, and 

fiRh, or poorest quintiles. Similady, the average age of users increased slightly 0.e. l e s  than one 

and a half years) between the first and fifth quintile. The difference in average age between 

income quintiles was minimized by the method used to constnid thern (see Chapter Four). 

However, minimal differences remain. The data show that there are no systematic differences in 

the proportion of users residing in an urban area between the least and most affluerit income 

quintiles. 

Some categones of health care utilization remain seemingly constant between the five income 

groups. Hospitalizations, defined in this case as a separation record from an acute care facility, 

Vary only by one tenth of one separation between the groups. The nurnber of physician billings, 



indicating frequency of contact, also varies only minimally. Home care visits, which are 

dominated by homemaker sefvices. do increase with decreasing income. Ahhough visits by 

nurses constitute a much smaller proportion of total home visits, these too increase as incarne 

decreases. Conversely, visits by occupational therapists virtually disappear in the porest 

incorne quintiles. However, occupational therapy visits constitute a very small proporüon of the 

total number of home care visits at any i n m e  level. 

Table 6.1 
Demographic and Health Care ütilization VariaMes by lncome Quintile: 

Users of Gastrointestinal Dnigs 

Variable 1" Quintile ~ ~ ~ u i n  tile 3M Quinlile 4'" Quintile 5h Quintile 

lncomc 

N= 19,627 

Socidemogmphic vanables 

% Femaiesm 55.7 
% Males 42.4 
% Residing in Urban Area 91.5 

Ulilùatim Variables 

Hospitalizations 
With GT proccdurc 
Wi thout GI procedure 

Physician Billings ( I I )  
Gcneral F'ractitioner 
S p i a l k t  (bt. Mcd) 
Othcr Spcciaiist 

Momc Cam Visits 
f Iomcrnakcr 
Occupational Thaapist 
Physiothmpist 
Nurse 1.3 (9.5) 1.4 (8.9) 1.5 (10.4) 1.6 (11.5) 1.9 (11.51 

*The proportion of males and fernales may not add up to 100 pcrccnt due to somc records 4 t h  missing gender data 



m e  Effect of lncome ori Ga8trointertiii.l Dnig UtilMoci 

An analysis of variance (ANOVA) was performed in order to discem whether significant 

differences in the mean utilization of gastroiritestinal dhigs between incorne quinüles existe The 

resutts of this analysis are show in Tabk 6.2. mree models of gastrointesünal drug ritiîization 

are represented by the total number of prescriptions, total dmg cost and d q  quantity, 

respedively, and are computed separately for al1 gastrointestinal dfugs. ulcer medicaüons and 

non-ulcer medications. As previously discussed, ulcer medications indude H2 inhibitors such as 

ranitidine or cimetidine as well as the newer proton pump inhibitors such as omeprazole. Non- 

ulcer medications refer to the remaining drugs in this therapeutic dnrg category, and indude, for 

example, digestants, antiemetics and antidianireal preparations. 

ANOVA of Dnig ütilization by lncome Quintile: Gastrointestinal (GI) Drugs 

Onig Group Means 
Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 
(Highest 
lncome) 

(Lowest F value P 
Income) 

Model 1 : Prescriptions 

Al1 GI Drugs 3.34 3.39 3.45 3-58 3.60 24.43 .O001 

Anti-Ulcer Drugs 2.79 2.85 2.90 3.01 3.00 19.29 .ml 

Non-Ulcer Orugs 0.55 0.54 0.56 0.57 0.62 6.24 .O001 

Model2: Dmg Quantity 

Ail GI Drugs 305.9 31 9.1 323.0 336.7 348 -6 21 -86 ,0001 

Anti-Ulcer Drugs 249.3 265.3 262.5 277.0 280.8 21.20 .O001 

Non-Ulcer Drugs 56.6 53.9 60.5 59.7 67.7 5.63 .O002 

Model 3: Ingredient Cost 

Ail GI Drugs 21 7.5 220.0 224.8 231.6 235.7 14.67 -0001 

Anti-Ulcer Drugs 196.7 199.3 204.1 21 0.8 21 2.6 13.62 .O001 

Non-Ulcer Drugs 20.9 20.8 20.7 20.8 23.0 2.35 .O5 



The results indicate that significant differences exist in the number of gastrointestinal 

prescriptions, drug costs and drug quantity a w s s  income quintiles. However, this association is 

weakest in the non-ulcer medications, which are purchased through the Phamacare plan far l e s  

frequently than ulcer medications, presumabîy since they are most often oblained as over the 

counter preparations without a physiaan's prescription. It is precisely in this category that a 

monotonic gradient is absent; mther, mean utiiization is relatively stable in the four highest- 

income quintiles, rising markedly in the fiRh, and lowest-incorne, quintile. In ail three models, the 

F value associated with this test is highest for al1 gastrointestinal drugs, and lowest for the non- 

ulcer preparaüons. 

However, this test indicates only whether there exis! significant differences between any two 

group means. In order to facilitate pairwise cornparisons between each of the five income 

quintiles Tukey's standardized range test was used. This test indicates that, in fad, each of the 

five group means was not always significantly different from each other. These differences are 

shown in Table 6.3. A common underscore indicates that individual group rneans are not 

significantly different. For example, when al1 gastrointestinaf medications are considered, the two 

highest income quintiles (1 and 2) are statistically significantly different from the mean of the 

middle quintile, which in tum are both statistically separate f r m  the lowest income quintiles (4 

and 5). The model incorporating drug quantiy as the dependent variable results in the greatest 

degree of dierences between the income quintiles; only the second and third quintiles are not 

statistically significant from each other. All analyses for al1 pairs of gastrointestinal d q s  as well 

as ulcer medications are significant at a .O001 level. These results indicate that although 

adjacent income group means may not differ from each other in a statistically significant manner, 

there is marked differentiation between pairs of income quintiles, and most certainly a distinction 

in the group means between the lowest and highest income quintiles. 

Similar results are produceci for ulcer medications, M e n  considered separately. However, very 

few differences between the group means are shown to exist with respect to the non-ulcer 



medications. There is viRually no diffmnce baween the group means when rneasured in ternis 

of drug costs, and only the pooresl income quintile emerges as statistically distina when 

prescriptions are used for the basis for the model. S m  differentiation between the groups is 

evidenced when drug quantity serves as the dependent variable. 

Table 6.3 

Between Group Dierences in Dnig Utilization by lncome Quintile 

Model 1 : Prescriptions Model2: Drug Cost Model 3: Dnig 
quantity 

All Gastrointestinal - 1 2 3 u m  - 1 2 3 u 5 "  1 2 4 5 -  
Drugs - - 
Ulcer Medications - 1 2 3 1 -  

- 
Non-Ulcer Medications 1 2 3 4 5- 

Statistically significant differences between drug utilization in each income quintile were 
computed using Tukey's standardized range test. Quintiles with a common underscore are not 
significantly different at a significance level of 0.05. 

- significant at p=.0001 
" significant at p . 0 1  

significant at p=.05 

Further insights are offered by the analysis of differences between utilization between the tÏve 

income quintiles when disaggregated by age, As show by the common underscares presented 

in Table 6.4, differences in utilization between income quintiles are attenuated or eliminated with 

increasing age. Considering al1 gastrointestinal dnigs, for exampie, the resurts indicate that there 

are marked differences in the average number of prescriptions of gastrointestinal drugs between 

each of the five income groups in the youngest group, i.e. those aged between 65 and 74 years 

of age. This difference is statistically significant at pr.0001 (as shown by the asterisis). 

Conversely, the differences in drug utilization between income quintiles for only the oidest 



Phamacare users, those 85 years and mer, are not statistically distind from each other. The 

pairwise analysis shows that in the oldest age group, none of the income quintiles are 

significantly different from each other. lngredient cosî and dnrg quantities follow a simiiar pattern. 

The group means for the number of prescriptions, ingredient cast and dfug quantity by age group 

are displayed in Appendix V. 

When the number of prescriptions for ulcer medications is considered, the only notable 

differences in utilization between income quintiles exist for the tm, youngest user groups. 

Although statisticaHy significant differences do not eMst between each of the quintiies, distind 

contrasts between the most affluent, middle. and two least affiuent income quintiles are apparent. 

Almost by definition, a monotonie gradient will not display sharp differences between each 

successive income quintile unless the dope of the curve is quite steep. Analyses perfoned for 

those 85 years of age and over do not yield a statistically significant resuit, even at the .O5 level. 

Non-ulcer medications, comprising only a mal1 proportion of gastrointestinal drug utilization, 

exhibit statistically signifiant ciifferences between quintiles for the youngest elderly, as well as in 

the middle age group when prescn'ptions and ingredient cost are corisidered. However. upon 

doser inspection of this comparatively small drug category, even in the 65 to 74 year age group, 

there are few significantly significant differences between each quintile with its adjacent quintile. 



Between Group Oifferences in Orug Utilkation by lncome Quinüle by Age Group: 
Gastrointedinal Orugs 

65-74 Years 75-84 Yean 85 Years and Over 

Prescriptions 
Alf Gastrointestinal Orugs 1 2 3 4  5 - 1 2 3 4 5  

Ulcer Medications 1 3 u m  1 2 3 4 5 "  1 2 3 4 5  - - - 
Non-Ulcer Medications 1 2 3 4 5 '  1 2 3 4 5 '  1 2 3 4 5  

- - 
Ingredient Cost 

All Gastrointestinal Dmgs 1  2  3  4  5- 1 2 3 4 5 "  

Ulcer Medications 

Non-Ulcer Medications 1 2 3 4 s '  1 2 3 4 5 '  

Drug Quantity 

All Gastrointestinal D ~ g s  1  2  3  4  5" 1 2 3 4 5 "  1 2 3 4 5  
- - 

Ulcer Medications 1 2 3 4 5 "  - 1 2 3 4 5 '  1 2 3 4 5 '  
- 

Non-Ulcer Medications 1 2 3 4 5 "  1 2 3 4 5  1 2 3 4 5  
- 

Statistically significant diflerences between dnig utilization in each income quintile were 
cumputed using Tukey's standaridized range test. Quintites with a cornmon undemore are not 
significantly different at a significance level of 0.05. 

" significant at p=.0001 
" significant at p . 0 1  

significant at p=.OS 



Regression Models of GaWointoto'iul Dmg UtilLPtiori 

The final task in this analysis was to examine variations in prescriplion gastrointesîinal dnig use 

by income quintile in the context of other demographic and especially, healh care utilization 

variables. This was achieved by a rnuîüple regession analysis, The fi- step in this analysis 

involved simple regressions on al1 available variables. The resutts of these simple bivariate 

regressions are ~resented in TaMe 6.5. 

Not unexpededly, many of the relationships between drug utilization and other variables yielâed 

highly signiticant results. Of the social and demographic variables, income quinüle yielded the 

highest beta value for Model 1 (prescriptions). When drug costs or dnrg quantity are rnodeled, 

however, the beta value associated with age is slightly higher than that for income quintile. 

Gender was not significant when dnig costs or drug quantity were considered. 

In contrast to the socio-demographic variables. the other health care utilization variables 

produced relatively higher beta values. ln particular, use of physician services p v e d  to be an 

important predidor of gastrointestinal drug use, whether this was measured in ternis of physician 

billings or number of physician services that were billed during the period. The use of services by 

general practitioners proved to be more important to the utilization of gastrointestinal drugs than 

specialist services, or indeed, al1 types of physicians considered together. Home care visits were 

the next most important predidors of drug use. Hospitalizations were most useful when total 

hospital days or separations were considered, rather than just separations associated with a 

gastrointestinal procedure. 



Table 6.5 

Simple Regressions of GastroirWstinal Orug Use per User by lncome Quintiie 

Modell: Model2: Model2: 
Prescriptions D N ~  Costs Dnig Quantii 

Socio-Demographic variables 
Sex (Male) 
Age 
lncome Quintile 

Utilization variables 
Hospitalizations (separations) 

WRh gastrointestinal procedure 
WRhout gastrointestinal procedure 
Total 

Hospitalizations (days) 
Wrth gastrointestinal procedure 
WRhout gastrointestinal procedure 
Total 

Procedures 
Gastrointestinal 
Other 
Total 

Num ber of Physician billings 
General Practitioner 
lntemal Medicine Specialist 
Ot her Specialist 
Total Billings 

Number of Physicians 
General Praditioner 
Specialist: Interna1 Medicine 
Other Specialist 
Total 

Number of Ph ysician Services 
General Praditioner 
Specialist: lntemal Medicine 
Other specialist 
Total 

Home Care Visits 
Homema ker 
Occupational Therapist 
Physiotherapist 
Nurse 

Total .10Om , .. 

Table values represent sîandardized regression coefficients computed for each individual 
regression analysis. 

" significant at p=.0001; " significant at p=.01; significant at p . 0 5  

In order to construd a parsirnonious and theoretically meaningful multivariate rnodel of drug 

utilization it was neither possible nor desirable to indude al1 of these variables. First. several of 



these variabies represented different rneasures of essentially the same concept- For example, 

physician uülization may be represented by elher physiaan billings, number of individual seMces 

that were billed for, or the number of separate physicians seen by an individual. As another 

example, both hospital days (length of stay) and hospital separatioris are measures of hospita1 

utilization. Second, other variables that did not represent different measures of the same aspect 

of utilization were highly codated. For example, the number of general pradiüoner services 

billed and total hospital days were fairly hi~hly correlated (Pearson Correlation Coefkient = .42), 

and thus coukl not be used in the same mumariate regression rnodel. Therefore at this point in 

the analyses, variables were seleded on the basW of their statisüd pmbability. F values and 

their statistical independence frorn one another (see Chapter Four). Also, a decision, based on 

these same considerations, was made on the level of aggregation to consider, such as, for 

exarnple, between total billings, billings for general practitioners or those for specialist services. 

The final models were determined using the technique of al1 possiMe combinations of the 

selected variables, starting with models incorporating two independent variables, then adding 

additional variables. All possible interactions between the statistically significant predidor 

vanables were also tested. This model is presented in Tatiie 6.6 for each of the three measures 

of gastrointestinal drug utilization: total numôer of prescriptions, total drugs cost, and total dnig 

quantity. 

The standardized regression coefficient, or beta, informs of the relative contribution of each 

variable to the equation. As the data show, income quintile is a signifiant predidor of total 

gastrointestinal dnig utilization, and in most cases is the variable that contributes most to the 

regression equation. At the same time, one should note the signifiant and strong effed of the 

interaction between age and income. This suggests that income does not affect prescriptions 

dispensed, d ~ g  quantity or cost equally over the age continuum represented in this population of 

Phamacare subscribers. The number of general praditioner billings, which are dosely related to 

the number of physician contads an individual may have over the course of a year, also prove to 



be influential in detemining total drug use in these models. However, the relative Med of 

general praditioners' billings is most pronounced M e n  the number of gastrointestinal 

prescriptions is considered. For drug cos& and quantity, income quinüle is the single variable that 

contributes most to the regression equatioris. 

Muftivanate Regression Models of Prescriplion Ontg üülization: Gastrointestinal Medications 

Model 1 : Prexriaions Model2: Dnia Cost Madel 3: Drua Quantitv 

All GI Dmgs 

Incorne Quintile 
Billings (GP) 
Home Visits 
Hospital Days 
Sex 
Age 
Age'lncome 
R-Square 

lnwme Quintile 
Billings (GP) 
Home Visits 
Hospital Days 
Sex 
Age 
Age'lncome 
R-Square 

lncome Quintile 
Billings (GP) 
Home Visits 
Hospital Days 
Sex 
Age 
Age'income 



When antiulcer drugs are considered separately, income emerges as the most important single 

variable in the regression equation. Again, the Med of the interaction terni between age and 

incorne quintile is not only statistically significant, but is also associated with a reldiveiy large 

beta value. The results indiate that anü-ulcer medicatioris are signiticantly related to general 

praditioner billings, acute care home care visits, hospital days, sex and age. 

The relationships discussed above did not appear to be true for the remairiing drugs in the 

gastrointestinal therapeutic drug group, i-e. the non-ulcer dfugs. When the model developed for 

ail gastrointestinal drws was appïii to this latter group, income quiritil8 ceased to be a 

significant variable for either the prescri@.on, drug cost or drug quantity models. Additionally, 

hospital days were not significantly related to the quantity of non-ulcer dnrgs dispensed. 

Even though the regression equations were statistically significant, both overall and in temis of 

individual variables, this constellation of variables was not an especially good predictor of 

prescription drug use in this therapeutic drug category. While patterns were discovered, the total 

explained variance was low. In fad, it was only able to explain three percent of the total variation 

in prescriptions dispensed for al1 gastrointestinal drugs. Clearly, other factors may be more 

responsible for individual drug use, such as diagnosis or seventy of illness beyorid that which 

could be estimated by physician or hospital use. This will be discussed in greater detail in 

Chapter Nine. 

As was the case with the analysis of variance, differences in the discriminatory power of these 

models emerged M e n  the data were stratifieci by age group. Given the strong observecl 

interaction between incorne quintile and age, the regression analyses applied to three discrete 

age groups in order to assess the relative differences between them. As shown in TaMe 6.7. this 

analysis was most predidive of the use of ail gastrointestinal medications in the younger age 

category, i.e. that including those individuals between 65 and 74 years of age. Considering the 

number of prescriptions dispensed, for example, it is evident that value of the standardized 



correlation coefficient for i n m e  quintile decreases witti sge. In fad, 1 becmes non-significant in 

the two oldest age groups, at a significant levd of p=.OS. A similar pattern emerges M e n  drug 

costs are examined. Incorne is a statiiicaly significant pmdidor of the total quantity of 

gastrointestinal dnigs dispensed to indMduals aged between 65 and 74 years only at a significant 

level of p=.lO. 

Multkariate Regresiori Models by A Q ~  Group: A l  Gastrointestinal Drugs 

65-74 ~ e a t s  75-84 Yeats 85 Vears and over 
Variable Beta P Beta P Beta P 

Model 1 : Prescriptions 
lncome Quintile -1 97 
Billings (GP) -154 
Home Visits .O70 
Hospital Days -.O1 0 
Sex -007 
Age -046 
Age'lncome -.178 
R-Square .O3 

Model2: Drug Cost 
lncome Quintile .205 
Billings (GP) .IO9 
Home Visits .O54 
Hospital Days -.O12 
Sex .O16 
Age .O69 
Age'lncome - .O94 
R-Square .O2 

Model 3: Drug Quantity 
Incorne Quintile -1 52 -0830 -149 -3999 .O1 2 .9809 
Billings (GP) .O87 -0001 .OS7 .O001 .O38 .O177 
Home Visits .O53 .O001 .O62 .O001 .O36 .O198 
Hospital Oays -.O1 3 -0025 -.O26 -0001 -.O40 .O1 18 
Sex .O1 3 .O01 S .O1 0 ,081 1 .O24 -1 242 
Age -048 .O001 .O02 .go11 -.O15 -6886 
Age'lncome -.127 .1508 -.140 -4307 -.O17 .9736 
R-Square .O1 .O1 .O1 



Anti-ulcer medications follow the same general pattern. In this case, however, the income 

quintile is significant only for the youngest recipients of these dnrgs, Le. those aged between 65 

and 74 years of age (TaMe 6.8). Again, area income is the strongest contributor to the mode{, 

followed by the number of general praditioner billings, home care v i s k  and age. The interaction 

terni between income and age rernains significant even within this ten-year age q n .  For those 

over 75 years of age, income was not a significant variabîe, atthough general pfaditioner billings 

and home Gare visits were wnsistently significant up to and induding the ouest group of users of 

anti-ulcer medications. 

Table 6.8 

Muitivariate Regression Models by Age Group: Anti-Ulcer Omgs 

65-74 Years 75-84 Years 85 Years and over 
Variable Beta P Beta P Beta P 

Model 1: Prescriptions 
lncome Quintile -230 -0087 
Billings (GP) -125 .O001 
Home Visits -060 .O001 
Hospital Days -.O18 .O001 
Sex .O23 .O001 
AW -044 .O001 
Age*lncome 0.21 0 .O1 75 
R-Square .O2 

Model2: Dnig Cost 
l ncome Quintile .213 
Billings (GP) .IO0 
Home Visits .OS1 
Hospital Days -.O24 
Sex .O24 
&le ,069 
Age*lncorne -.200 
R-Square .O2 

Model3: Dnig Quantity 
lncome Quintile -243 .O057 .O68 .6944 -.O72 -8884 
Billings (GP) .O75 .O001 .O61 .O001 .O38 .O1 70 
Home Visits .O47 .O001 -067 .O001 -046 .W30 
Hospital Days -,O17 -0007 -.O31 .O001 -.O34 -0316 
Sex .O23 .O001 .O24 .O001 .O24 -1 121 
Age .O56 -4882 -.O1 0 .4882 .O01 -9794 
Age'lncome -221 -7478 -.O57 -7478 -.O85 -8679 



Summary 

The predominant message that emerges from the regression analyses is that socioeconomic 

status is a s ign i f in t  determinant of prescription drug use, espcially for the younger Mpients of 

gastrointestinal medications. Furthemiore, the resuits indicate that income affects utilization 

differently at different ages, even within fairly narrowly defined ten-year age groups. For those 

aged 75 years and over, other heatêh care utilization rnay be a far more impoftant fador 

detennining gastrointestinal dfug use. The data show that billings by general praditioners for 

each individual are also important contributors to gas t r~ in te~na l  drug use. Second, the number 

of home care visits to each individual by nurses, home cam workers, occupational therapists or 

physical therapists are also important correlates of prescription gastrointestinal dnig use. Still the 

explanatory power of these variaues is low. 

In fight of the low levels of variance explained &y the models, it is likely that other fadors such as 

the clinical charaderistics of these individuals account for some of the unexpiaineci differences in 

gastrointestinal drug utilization. In the absence of detailed disease seventy and morbidity data, 

their effect cannot be established, but only surmised by the cunent findings. Aîthough at an 

aggregate level, significant differences between incorne quintiles do emerge in terrns of 

prescription dnig use in this therapeuüc drug category, at the individual level other fadors may be 

as, or more, important detenninants of utilization. 

The results also raise questions about not only how we measure socioeconomic status in the 

elderly population, but also its relative importance in prediding dmg utilization in the West 

Pharmacare subscribers. The rnariced effed of age on the strength of these associations may be 

as much a refledion of our ability to accurately capture socioeconomic status with increasing age 

as it is in the importance of this fador in contrast with other variables as an individual ages, 

These cansiderations, as well as the relationships between health care utilization morbidity and 

socioeconomic status will be examined further in the conduding chapter. 



Chapter Seven 

Centnl iüervous System Dmgs: 

U t i i i i n ,  Income bvml and 0th.r Hmkh Cam Utiliution 

In this chapter, individuals' utilization of central nervous system dwgs is examined, in relation to 

their demographic and medical uülization data. This therapeutic drug group is c o m p d ~ d  of tw0 

general groups of rnedications, analgesics and psychoactive dnigs. One haîf of al1 prescriptions 

for central nervous system medications were written for analgesics (Figure 7.1). Virtually al1 of 

the remaining prescripüons were dividecl between sedatives (33.6 percent), and antidepressants 

(1 2.0 percent). The relatively few prescriptions written in the other category inciuded dnigs such 

as anticonvulsants, sympathmirnetic preparations, antimanic medications a d  anorexiants. 

Although these two general groups constitute the same therapeutic dnrg group, they are usually 

indicated for different indications. Here, they will be considerd separately as well as a single 

colledive grouping. 

Distribution of Prescriptions by Drug Type: Central 
Nervous System Drugs 

Figure 7.1 
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Descriptive Analysis 

A total of 194,370 individuals with prescriptions for at least one central nervous system 

medication were considered, along with their use of hospital, medical and home care senrices. 

The data presented in Table 7.1 provide an overview of the main features of their demographic 

and health care utilization profile by income quintile. This group is considemMy larger in number 

than that prescribed gastrointestinal dnigs; in fad it is just over twice the size of that group. Like 

the gastrointestinal group, females outnumber males in a l  quintiles, as is charaderisîic of this 

age group in geneml. The proportion of femaies comparecl to maies inmases with income 

quintile, or as average incorne decreases. Similady, the average age of the users within each 

incume quintile decreases with increasing affluence. The average age of indiiiduals in the fint, 

most affluent quintile is 73.8 years, compared to 75.3 yean in the fifth, and least affluent quintile. 

These individuals are, on average, slightly older than those in the gastrointestinal group - on 

average about one year per quintile. 

The health care utilization variables such as hospitalizations or physicians billings do not Vary 

greatly by income quintile, but with gastrointestinal drug users, marked differences in home care 

use are evident. The average number of home care visits increase sharply with incme quintile, 

from 10.6 visits for the most affiuent quintile, to 26.8 visits for the least affiuent income quintile. 

Most of these were homemaker services, which accounted for most of the variation in utilization. 

The source of these differences in the use of home care services by income quintile is not clear. 

On the one hand. these variations could signify differences in the overall health status of the 

individuals within these quintiles. On the other hand, they may be a reflection of the potential use 

of home services paid for with personal funds rather than the public heaHh care system by those 

in the more affluent income quintiles who could afford them. The ver '  large standard deviations 

for the means of both physicians billings in al1 categories as well as home care visits, point to the 

very high variability in the utilization of these services within each incorne quintile. For physician 



billings there is greater variation in utilkation for specialist visits compared to general 

praditioners. In home Gare, the highest van'ability is evidenced for homemaker services. 

Table 7.1 

Oemogmphic and Heaîth Care üüiization Variaôies by Income Quinüle: 
Users of Central Neivous System Orugs 

Variable 1 Quintile 2"" Quintile 3M Quuitile 4m Quinfik 5' Quintik 

uicame 

N=42,698 

Sociodernogrophic variables 

% Fernales* 55.5 
% Males 42.6 
% Residing in Urban Area 91.6 

Physician Billings (#) 
Gmaal Ractitioner 
Specialist 

Home Care Visits 
Homemaku 
Occupational Thaapist 
Physiotherapist 
NU& 0.9 (7- 3) 1 . 1  (7- 9) 1 . 1  (7.8) 1.3 (s. 9) 1.5 (10.3) 

+The proportion of males and fernales rnay not add up to 100 pcrccnt due to somc rccords with missing gcnder data 

The Effect of Income on Central Newous System Dwg Utilization 

The average per capita number of prescriptions, drug costs and dmg quantity, as well as dnig 

exposures were describeci for those purchasing central nervous system dmgs under the 

Phannacare Plan in Chapter Five. Here, an analysis of variance is appîied to estimate whether a 



statistically significant dierence in utilization of central nervous system drugs exists between the 

five income quintiles. The overall resuk indicate that whether measured in terms of 

prescriptions, drug cost or drug quantity, significant differences do emst between income quintiles 

for al1 central nervous system dnrgs, and within this broad dnig group, psychoadive medications 

and analgesics. The analysis examining aU central nervous sysîern dmgs in total produced the 

highest F values as opposed to the more specific ~ u b t e g o r i e s  within this thefapeutic dnrg 

group (Table 7.2). Conversely, the lowest F values were derRred for analgesic preparaüons only. 

Also, utilization, wtien measured in ternis of prescriptions or drug quantiiy yieided makdly 

higher F values than when dnig costs were used to define utiiuWon in any of the three drug 

categones considered hem. 

Tabie 7.2 
ANOVA of Drug Utilization by lncome Quintile: Central Newous System (CNS) D ~ g s  

Drug Group Means 
Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 
(Hig hest 
Income) 

Model 1 : Prescriptions 

All CNS Drugs 5.08 

Psychoactive 2-35 

Analgesics 2.73 

Model2: Drug Cost 

Al1 CNS Drugs 1 12.45 

Psychoactive 37.92 

Analgesics 74-53 

Model3: Drug Quantity 

Al1 CNS Drugs 41 5.74 

Psychoactive 162.65 

(Lowest 
Income) 

6.01 

2.88 

3.14 

125.12 

45.31 

80.26 

494.01 

197.20 

F value P 

Analgesics 253.09 272.62 275.49 289.59 296.81 41 .O .O001 



Quintile-specific resuits of this analysis are presented in Table 7.3. The analysis comparïng the 

nurnber of prescriptions dispensecl to indMduals between income groups iridicates that each 

quintile is significantiy different from the aher, with the exception of the second and thKd 

quintiles, which do not exhibit statisticaiiy significant differences. The same result occurs when 

utilization is measured in terms of dnig quantity. However, dmg cosîs did not Vary in a pcise,  

rnonotonic fashion. While distinct differences did emerge between the average number of 

prescriptions in the first, third and Mth quintile, for example, the second and third were not 

statistically significantly different. Similady, the third and fourth, and fourth and finh quintiles, 

respedively did not exhibit statistically significant differences. A l e s  distind gradient ernefges 

when psychoactive and analgesic medications are considered separately. Again, there is a 

distinct difference between the first, middle, and last income quintiles, but the diierences 

between each individual quintile are not aiways statistically significant. The exception to this is 

evidenced in drug costs for analgesic medications, where a barely noticeabie gradient emerges. 

In this case, only the first income quintile differs fmm either the second, third, fourth or finh 

quintile. 

Table 7.3 

Between Group Differences in Drug Utilization by lncome Quintile: Central Nervous System 

Model 1  : Model2: Model 3: 
Prescriptions Drug Cost Dnig quantity 

AI1 CNS Drugs 1 2 4 5 -  1 2 3 4 5 -  1 2 4 5 -  
- 

Psychoactive - 1 2 3 4 5 "  - 1 2 3 4 5 "  - 1 2 3 4 5 "  
Medications - - - 

Analgesic 1 2 3 4 5 "  1 2 3 4 5 "  1 2 3 4 5 "  
Medications 

Statistically significant difl'erenas ktwccn cimg utilization in cach incomc quintilc wcn, comptai ushg 
Tukcy's staridardizcd range test. Quintilcs wich a cornmon undcrscorc am not significanily diflierent al a 
significancc lcvcl of 0.05. 

" significant at p=.0001 
" signifiant at p . 0 1  

signifiant at p=.05 



Thus while there is a distinct gradient in drug utilization by income quinüle when measured as 

prescriptions or drug quantity, R is not shnays cieariy delineated between every one of the five 

quintiles defined in this study. h a d e r  income eategories, such as quartiles, may have yieiâed 

more statistically significant resuîts betweeri the middle income groups- These results should be 

interpreted as showing a gradient in drug use in this category by income group. 

The utilization of central nervous systern d m  by incorne quintiie also shows marked variations 

by age category. The results are similar to those reported for gastrointestinal drugs, but perhaps 

more dramatic for this dnrg group. In general, the âiierences in Utiruation between income 

quintiles tended to lessen, and eventually disappear, with increasing age (TaMe 7 -4). Consider, 

for example, prescriptions for al1 central newous system drugs. The pattern for those individuals 

aged between 65 and 74 years of age is that discussed above: the* are statistically significant 

differences between al1 quintiles except the second and third. For the next age group, those 

between 75 and 84 years of age, only quintiles one, two and three taken as a group are 

statistically significantly different ftom quintiles three, four and five. For the oldest Pharmacare 

users, those aged 85 years or more, dnrg use does not var-, at least in a statistical sense, 

between any of the income quintiles. An identical progression occurs for al1 three utilization 

measures (prescriptions. dnrg cost and drug quantity) whether al1 central nervous system drugs 

are considered together, or as psychoadive or anafgesic drug subgroups. It should also be 

noted, that whereas al1 analyses of variance for the youngest age group considered here are 

highly significant (p=.0001), they become l e s  so for the rniddle age group. In most cases the 

analysis did yield a statistically significant result for this middle age group; drug msts for 

analgesic medications did not. The oldest age group yielded no signifmnt differences 

whatsoever, as discussed above. The group means for drug utilization by type of central nervous 

system dmg and age group are show in Appendix VI. 



Between Gmup Oifferences in Drug Utilization by Incorne Quintile: 
Central Nervous Systern D ~ g s  

65-74 Years 75-84 years 85 Years and 
Over 

Prescriptions 

All CNS Dmgs 

Psychoadive 
Medications 

Anafgesic 
Medications 

Drug Cost 

AI1 CNS Dnigs 1 2 4 5 -  1 2 3 4 5  
- 

Psychoactive 
Medications 

Analgesic 
Medications 

Drug Quantity 

All CNS Drugs 1 2 3 4  5" -- 1 2 3 4  5" 1 2 3 4  5 

Psychoactive 
Medications 

Analgesic 
Medications 

Statistically significant differences between drug utilization in each income quintile were 
computed using Tukey's standardized range test. Quintiles with a common underscore are not 
significantly different at a significance level of 0.05. 

" significant at p=.0001 
" significant at p.01  
a significant at p.05 



Regression Moâels of Central ~ w o u i  Systam Omg ütiliutiori 

In order to assess the effed of income quintile within the context of other demogmphic and health 

care utilization variables, a series of regression analyses were gerfomed. Single order 

demographic and heaith care uülization variabies were regressed against the utilization vanaMes 

including number of prescriptions. dnrg COS& and dnrg quantity for each individual. As could be 

expeded for such a large sampie sire, aU regressions yieîded highly signitïcanî results naMe 

7.5). The relative strength of these associations can be seen by comparing the stanâardized 

regression coefficients (beta) of each. The strongest associations emerged between dnig 

utilization and the other health Gare utilizaüon variables, especiaiiy physician biUings and 

physician services. Hospitalizations, whether measured as separations or hospita1 days 

produced weaker resuls within the set of health care utilization variaues wnsidered. Similar 

resuîts (not reported hem) occurred m e n  considering psychoactive drugs and analgesic drugs as 

separate categories. As described in the previous chapter, since many of the health care 

utilization variables are highly correlateci, and may, in fad, measure different aspects of the same 

constnict', the resuîtant regression coefficients, F values and comelation coeftkients w e n  used 

to select those variables to be considered further. 

The technique of al1 possible regressions was utilized in order to derive the final regression 

models. The remaining variables were entered into ail possible combinations of regression 

models, starting with al1 possibie ôivariate regression models. When two independent variabies 

were considercd in tandem. the combination of billings by general praditioners and income 

quintiles yielded the best overall results, closely followed by the combination of hospitalizations 

and billings by general praditioners and billings and home Gare visits. The final regression model 

was developed using the total number of prescriptions pet individual as the depenâent variable. 

f For example, both the number of physician services and physician billings measure utilization of 
physicians. 



The resultant mode1 was then appîied to drug costs and drug quantiy for each dnrg group. 

Simple Regressions of Central Newous System Orug Use by lncome-tile 

Mode1 1: ModelZ: Model 3: 
Prescriptions Orug Costs Dnrg quantity 

Socio-Dem~~gphic v&ebies 
Gender (Male) -.059- 0.037" - . O M M  
Age .021- -.008" .O1 7- 
lncome Quintile -012" .O1 8" -038" 

Ufilizatio n variables 
Hospitalizations (separations) 
Hospitalizations (days) 
Procedures 
Physician billings 

General Praditioner 
Specialist 
Total Biflings 

Num ber of Physicians 
General Practitioner 
Specialist 
Total 

Number of Physician Services 
General Praditioner 
Specialist 
Total 

Home Care Visits 
Homemaker 
Occupational Therapist 
Physiotherapist 
Nurse 

Total -162" .090" .133" 
Table values represent standardized regression coefficients (beta) computed for each inchidual 
regression analysis. 

" significant at p=.0001 
" significant at p=.01 

significant at p=.OS 

The final models for number of prescn'flions, drug costs and dnig quantity for ail central nervous 

system drugs per individual are presented in TaMe 7.6. Estirnates of beta are providecl for each 

variable. The regression models induded income quintile, billings by general praditioners (per 

individual), number of home Gare visits, gender and age. An interaction terni ktween age and 



income quintile proved to be sigmcant and therefore induded in the models as well. lfltxfne 

emerged as a statisücally significant explanatory variable in al1 three models @rescriptions, d ~ g  

cost and dnig quantity) for al1 central nervous system drugs, as well as for psychoadive dnigs 

and analgesics considered separately. The statistically sigriificant and large effed of the 

interadion terni, judging by the relativeîy large beta value associatecl with it, shouid be noted 8s 

well, since it suggests that socioeconomic status, rneasured by are8 income, may exert different 

effeds on central nervous system drug uülization at diierent ages. 

Table 7.6 

Muhivanate Regression Models of Prescription Drug Utilization: 
Central Nervous System Dnigs 

Model 1 : Prescriptions Model2: Drug Cost Model 3: Drug Quantity 
Variable Beta P Beta P Beta P 

All CNS Dnigs 

IncomeQuintile .297 .O001 -163 .O00 1 -281 .O001 
Billings (GP) -253 .O001 -140 .O001 -183 -0001 
Home Visits -1 27 -0001 .O74 -0001 .IO7 .O001 
Sex (Male) -.O48 .O001 -.O30 .O00 1 -.O24 .O001 
Age .O19 -0003 -.O08 -1284 .O24 .O001 
Age'lncome 0.286 -0001 -. 1 62 -0001 -.269 .O001 
R-Square .O9 .O3 .O5 

Psychoactive Dmgs 

IncomeQuintile 224 .O001 -125 .O001 .202 .O001 
Billings (GP) -1 93 .O001 -134 -0001 -152 .O001 
Home Visits .IO2 .O001 -065 -0001 .O84 .O001 
Sex (Male) -.O77 .O001 0.047 .O001 -.O74 .O001 
Age .O24 .O001 -.O1 2 -0216 -008 -1300 
Age'lncome -.215 .O001 - . i l9  .O001 -.192 .O001 
R-Square -06 .O3 -04 

Analgesics 

IncomeQuintile .240 .O001 -120 -0001 .222 .O001 
Billings (GP) -203 .O001 .O87 .O001 .131 .O001 
Home Visits .O95 .O001 .O50 .O001 .O81 .O001 
Sex (Male) .O08 -0002 -.O08 .O01 0 .O20 .O001 
Age -003 -51 81 -.O02 -6468 .O25 .O001 
Age'lncorne -.233 .O001 - . I l3  .O001 -.213 .O001 
R-Square .O6 .O1 .O3 



In addition to income, general practitioner billings ancl home care vis& were the hm variables 

that contributeci most to detemining drug uülùation. In order of importance, gender was the 

fourth most significant single variable considered, with inaeased use shown by female users. 

The explained variance (r square) for these equations was -09 for prescn'@ions, -03 for dnig costs 

and .O5 for dnig quantity m e n  al1 central nervous system dnrgs were considered. Interestingly, 

when more specific dnig categories were considered separately, Le. psychoactive d ~ g s  aftd 

anaigesics, the R square values decreased somewhat, although even these repmsent faidy 

broad therapeutic drug groups. 

There was some question whether differerices in prescription dfug utilization couid be attributed 

to potentially different access to health a r e  services in rural versus urban areas of residence, or 

whether the generally larger geographical areas which define a census area (and therefore 

income quintile) in rural areas would affed the results. An analysis by rural or urban residence 

yielded no differences in the results of these models. 

Also, exduding those individuals utilizing any home care services from the analysis (since they, 

presumabiy, may have lower health status and a prepotiderance of chronic conditions) did not 

affect the results to any discernaMe degree. 

The resutts of the regression analyses for al1 central nervous systern medications stratified by age 

group are presented in Table 7.7. Three age groups are considered: those individuals under 75 

years of age, those between 75 and 84 years of age, and finally, those over 85 years of age. The 

nature of the relationship between area income and utilization changes quite dramatically 

between the three age groups. These results indicate that for the youngest elderly users of the 

Pharmaare plan, i.e. those between 65 and 74 years of age, income quintile is a significant 

deteminant of the use of central nervous system dnigs. Even within these age gmups, however, 

a signifiant interaction between incarne quintile and age is evident. 



Tabie 7.7 

MuNariate R e g d o n  Models by Age Group: 
All Central Nervous System Dnigs 

65-74 Years 75-84 Years 85 Years and ove? 
Variable Beta P Beta P ûeta P 

Modell: Prescriptions 

lncome Quintile 343 .O001 -133 .27U -.O40 . 3 W  
Billings (GP) .273 .O001 .215 -0001 -156 -0001 
Home Visits -141 .O001 .131 .O001 -084 .O001 
Sex -.O37 .O001 -.O65 -0001 -.O62 .O001 
A W  .O37 .O001 -.O1 3 -1 745 -.O47 -0626 
Age'lncome -.319 .O001 -.133 .2767 .O30 ,9349 
R-Square -12 .O8 -04 

Model2: Drug Costs .O001 .O001 .O001 

lncome Quintile -056 -0095 -.O38 -7638 -229 .5349 
Billings (GP) -1 54 .O001 -1 07 .O001 .O82 .O001 
Home Visits .O90 .O001 .O70 .O001 .OS6 .O001 
Sex -.O29 .O001 -.O27 .O001 - .O29 .O092 
Age .O1 9 .O022 -.O31 -001 5 -.O48 .O632 
Age'l nwme -.148 -0147 .O35 -7796 -.243 -51 07 
R-Square .O4 .O2 .O2 

Model 3: Orug Quantity -0001 .O001 .O001 

lncome Quintile .295 .O001 -1 22 -3261 .274 -4568 
Billings (GP) .208 .O001 -1 30 .O001 .O90 -0001 
Home Visits -123 .O001 -1 12 .O001 .O69 -0001 
Sex -.O1 6 .O001 -.O35 .O001 -.O38 .O005 
AW .O41 .O001 -.O16 -1047 -.O45 -0790 
Age*f ncome -.270 .O001 0.1 20 .3374 -275 -4560 
R-Square .O7 -04 -02 

The results indicate that the number of prescriptions and drug units dispensed are detennined, in 

order of decreasing importance, by income quintile, general practiiioners' billings, nurnber of 

home visits, sex and age. Not surptisingly, the central nervous system drugs are more likely to 

be dispensed to fernales, as show by the sign of the standardized beta coefficient associated 

with sex. The R square values for the models descn'bing prescriptions, cost and dnig quantity are 

.12, .O4 and -07 respedively. While area income ceases to be a significant predidor of dnig 



utilization in the two oidest age groups, general pradRioner billings, home care visits and sex 

were significantly related to the number of prescriptions and units dis~ensed as well as their cost. 

Lastly , the proportion of variance explained by the enüre modei, induding billings and home visits, 

decreases with age. For al1 central nervous system prescriptions, for example, the R square 

changes from -12 for the youngest group to -08 and -04 for the oMest groups respedïvely. This 

same trend is evident for the models for dmg costs and dfug quantity. 

The data for psychoadive medications only is presented in Table 7.8. The same pattern 

emerges for this drug category as for al1 medications in this therapeutic drug group considered 

together. lncome is a significant explanatory variable in the youngest Pharmacare subscnbers, 

but not for those 75 years of age or older. Again, it is evident that income may affed utilization 

quite differently at different ages within this age group. General praditioner billings, home care 

visits, sex (male) were also significant for al1 age groups. 

Analgesics also displayed this same general pattern. Again, income was only a significant 

predidor for the youngest recipients of analgesics, and only at a significance level of p=.10 when 

dnig costs were considered ('TaMe 7.9). Again, a strong interadion effed was noted between 

age and income quintile in the youngest age group. General praditioner billings and home care 

visits were also highly significant predidors of analgesic use. As well, utilization was higher for 

fernales in most of the regression equations. 



Multivariate Regression Models by Age Group: 
Psychoadive Drugs 

65-74 Years 75-84 Years 85 Years and over 
Variable Beta P Beta P Beta P 

Modell: Prescriptions 

Income Guintile -231 .O001 -064 -601 9 -.IO2 -1292 
Billings (GP) .206 -0001 -1 70 .O001 .132 .O001 
Home Visits -116 .O001 -103 .O001 .O60 .O001 
Sex -.O73 .O001 -.O84 .O001 0.068 .O001 
Age .O27 .O001 -.O05 -5978 -.O31 -2231 
Age'lncome -.211 -0004 -.O62 -61 63 .O85 -81 70 
R-Square .O7 .O5 .O3 

Model 2: Dnig Costs 

lncome Quintile -132 .O284 -003 -9808 -21 8 -5554 
Billings (GP) -140 -0001 -1 19 .O001 .IO1 .O001 
Home Visits .O72 .O001 .O75 .O001 -032 -0012 
Sex -.O49 .O001 -342 .O001 -.O29 .O079 
Age .O08 .t801 -.O21 .O369 -.O30 .2501 
Age*lncome -.121 .O470 .O02 -9856 -.219 -5542 
R-Square .O3 .O3 .O1 

Model 3: Dnig Quantity 

Income Quintile .195 .O01 1 .O24 -8485 -145 -6945 
Billings (GP) -163 .O001 -129 .O001 -1 07 .O001 
Home Visits .O95 .O001 ,087 .O001 .O43 .O001 
Sex -.O72 .O001 -.O78 .O001 -.O62 .O001 
Age .O20 .O01 8 -.O1 8 -0729 -.O22 -3872 
Age'lncome -.176 -0035 -.O1 9 -8791 -.158 .6682 
R-Square ,OS -04 .O2 



Mulüvariate Regriession Models by Aoe Group: 
Analgesics 

65-74 Years 75-84 Years 85 Yean and over 
Variable Beta P Beta P Beta P 

Mode11 : Prescriptions 

lncome Quintile .317 -0001 -145 -2430 .O59 .8738 
Billings (GP) 226 .O001 -1 58 -0001 .O94 -0001 
Home Visits .IO8 -0001 .O97 .O001 -064 .O001 
Sex .O1 9 .O001 -.O00 .O249 -.O1 8 -0993 
Age .O32 .O001 -.O16 .1111 -.O39 -1281 
Age'lncome -.279 .O001 -.Id8 -2358 -.O55 .8819 
R-Square .O7 -04 .O2 

Model 2: Omg Costs 

lncome Quintile -108 -0765 -.O45 -1172 -1 36 .7142 
Billings (GP) .IO1 -0001 .O58 .O001 .O40 -0022 
Home Visits .O65 .O001 -040 .O001 -047 .O001 
Sex -.O06 -0366 0.008 .O563 -.O1 6 -1 537 
Age -.O1 8 -0019 -.O25 .O1 19 -. 038 -1 389 
Age'lncome -.IO5 -0877 .O40 -7551 0.1 52 .6824 
R-Square .O2 .O1 .O1 

Model 3: Dmg Quantity 

lncome Quintile .246 .O001 -1 38 .2709 -24 1 .SIS5 
Billings (GP) -1 57 .O001 .O76 -0001 -038 .O006 
Home Visits .O94 -0001 .O82 -0001 .O56 .O001 
Sex .O28 .O001 .O09 -0332 -.O04 -6879 
Age .O39 .O001 9.008 -41 36 -.O41 .1 1 U  
Age't ncome -227 -0002 -.139 .2718 -.232 -5307 
R-Square -04 .O1 .O1 

Summary 

In summary, the data show that incorne level does indeed play a significant role in the utilization 

of central neivous system drugs by the elderly. These differences however, do seem to be 

restncted to the younger elderîy; incame does not affect drug use in those over 75 years of age. 

At the same time, ôillings by general praditioners as well as home care visits are also influential 



in determining central nervous Syslem drug use in al1 age groups. The final models do not 

expiain a large proportion of the variance in central nervous system drug utilization, in ternis of 

either prescriptions, drug costs or drug quantity, but are abie to portray the interplay between at 

least some of significant deteminants of the utilization of prescription medications mthin this 

therapeutic drug group. The ramifications of these resuîts will be discussed further in Chapter 

Nine. 



In this chapter, the relationship between income and prescripüon dnig utiliration in the 

cardiovascular dnig group is investigated in the context of aber demographic and heatth care 

utilization variables- As dexn'bed in Chapter Five, the caFdiovascular drug group is comprised of 

three broad therapeutic d ~ g  groups, induding antihypertensïm-antianginal agentS. 

antihyperlipidernic preparations and sclerosing agents. As depided in Figure 8.1, the 

antihypertensive drugs fom by far the largesl gmup of drugs, anâ account for 92.7 percent of al1 

prescriptions. This group consists of antihypettensive agents induding beta adrenefgic a?~eptOf 

blocking agents, calcium channel bioclrers and angiotensin converüng enzyme (ACE) inhibitors. 

Also included are combination antianginal-antihypertensive agents and antianhythmic dnigs. 

Antihyperlipidernic and antihypercholesterolemic agents constituted 7.3 percent of al1 

prescriptions. Also, 221 prescriptions for scierosing agents were dispensed, which amounts to a 

small fraction of one percent of all prescriptions reirnbursed by the Phamacare program in 1993. 

Distribution of Prescriptions by Drug Type: 
Cardiovasculir Drugr 

7 0 ~  O Anti hypertensive - 

Figure 8-1 



Descriptive Analysis 

The pattern of demogmphic and other heaîth a r e  utilization variables is similar to that of bdh the 

gastrointestinal and central nervous system medication users in the Phannacare population 

(Table 8.1). Although the average age of îhose prescribed any cardiwascular medication is 

approximately one year lower cornpareci to the two dmg groups discussed in the previous 

chapters, it too increases slightly with income quintile, or as average income, represented by the 

area in which they reside, decreases. In fad, those in the highest income quintiîe (Quintile 1) 

tend to be, on average, alrnost two yean younger than those in the lowest income quintile 

(Quiritile 5). Also, the proportion of females in this group increases slightly as the average area 

income decreases. On average, fewer female users were cardiovascular drug users compared to 

the proportion of female users of gastrointestinal or central nervous system drugs. Here, 54.5 

percent of al1 individuals were females, as opposed to 58.0 percent of all individuals prescribed 

central nervous system medications, or 57.5 percent of al1 individuals prescribed gastrointestinal 

medications in 1993. The proportion of reapients residing in an urban area was approximatety 

equal to that of the other two drug groups, and was lowest in the middle quintiles. 

Other heatth care utilization also appears quite similar to the previously discussed therapeutic 

drug groups. The average number of hospitalizations per individual, defined as the number of 

separations from an acute care facility per individual were equal to those for central nervous 

system dnig users. The number of hospitalizations did not differ markedly by income quintile. 

Approximately one-sixth of these were hospitalizations involving a cardiovascular procedure. The 

nurnber of physician billings were stightly higher than for those prescrÏbed central nervous system 

drugs, although slightly lower than for those prescribed gastrointestinal medications, and also 

increased very slightly as income decreased. On the other hand, cardiology billings were equal 

for ali five income quintiles. However. there is a wide degree of variation in both hospitalizations 

and physician billings between individuals, as indicated by the large standard deviations. Lastly, 

home care visits varied the most, both between income quintiles and between individuals within 

each quintile. Although the average nurnber of home Gare visits was dightly lower than for either 



central nervous system or gastrointestinal medication users, here too they increased sharpiy as 

average income decreased. The total number of home care visits was more than doubie for 

those in the fflh quintile, or the lowest income group, compared to the hiiher income quintiles. In 

particular, homemaker visits for those in the fourth quintiles were dwMe those in the first, highest 

income quintile. Individuals in the lowest i n m e  ~roup had tm, and a half times the number of 

homernaker visits of those in the most afnuent quintile. As a measure of central tenâency, the 

standard deviations a-ated with each quintile indicate that there is a huge variabiliy in the 

individual utiîization of these s e ~ c e s .  

Demographic and Health Cam ütilization Variables by lncome Quintile: 
Users of Cardiovascular Dmg s 

Variable 1 * Quintiie 2"" Quintile 3m Quintile 4m Quintile Sm Quintik 

Highest Lowest 
lncome income 

% Fcmaics* 54.1 52.9 53.5 55.8 58.9 
% Males 46.6 45.1 44.3 41.7 38.2 
% Rcsiding in Urban A r a  9 1 .O 88.7 82.9 85.7 91.1 

Utilizatim Vanables 

Hospitalizations 0.5 (1.0) 0.6 (1.1) 0.6 (1.1) 0.6 (1.1) 0.6 (1.1) 
With CV procedure O. 1 (03) 0.1 (0.5) 0.1 (0.5) 0.1 (0.6) 0.1 (0.5) 

Physician Billings (#) 31.7 (28.9) 31.7 (29.6) 31.5 (29.6) 32.1 (19.1) 32.6 (30.1) 
G m l  Ractitioncr 11.1 (8.9) 11.6 (9.5) 11.6 (9.4) 12.1 (9.8) 12.0 (9.8) 
Cardiologist 0.1 (0.9) 0.1 (0.8) O. 1 (O. 7) 0.1 (0.8) 0.1 (0.8) 

Horne Care Visits 10.5 (40.5) 15.1 (48.8) 18.1 (51.6) 21.6 (58.1) 26.7 (62.7) 
1 Iomcmakcr 9.5 (38.6) 3 (46.5) 15.8 (49.3) 20.1 (55.4) 25.0 (59.7') 
Occupational Therapist 0.1 (0.7) 0.1 (0.6) 0.1 (0.8) 0.1 (0.6) 0.1 (0.9) 
Physiothmpisî 0.1 (1.2) 0.1 (2.3) 0.1 (1.5) 0.1 (1.1) 0.1 (1.1) 
Nunc 0.8 (6.8) 1.1 (7.7) 1.1 (3.2) 1-3 (9.1) 0.5 (10.2) 

'The proportion of malcs and fernales may not add up to 100 percent duc to somc records with rnissing gerider data 



The Effect of Inconn on Cardiovasculir Orug Utiliutiori 

The key question hem, however, concerns the effed of income on the utilization of prescription 

drugs in the cardiovascular dnig groups. As per the previously discussed drug groups. an 

analysis of variance was carrieci out iri order to ascertain wtiether statisticaiiy significant 

differences exist between the means of the drugs dispensed to individuals in each income 

quintile. Once again, dnig utilization was measured in ternis of the number of mpüons per 

individual, dnq cost and dmg quantity, and for al1 cardiovascular dwgs and antihyperîensive 

medications and antihyperlipidemic agents separately. The overaH resutts of this analysis are 

presented in Tabie 8.2. 

The data indicate that in all cases. with the exception of one, a statistically significant difference in 

the utilization of cardiovascular drugs by income was dernonstrated. This phenornenon emerged 

most significantly when medications were measured as the number of presaifHions, and also in 

ternis of dnig quantity, with the exception of antihyperlipidemic agents where the significance 

level was comparatively lower. As was the case in the previously discussed drug groups the 

differences that emerge with respect to dnig costs are not as apparent. M i l e  a statistically 

significant difference between means was not demonstrated with resped to al1 cardiovascular 

dnigs, both antihypertensive and antihyperlipidemic agents did show a statistically significant 

difference between rneans. 



Tabie 8.2 

ANOVA of Dmg ütiilization by Income Quintile: Cardiovascular (CV) Dmgs 

Dnig Group Means 
Quintile Quintile 2 Quintile 3 QuiMe 4 Quinüle 5 

1 
(Hig hest 
Income) 

Model 1 : Prescriptions 

All CV Drugs 6.20 
Antihypertensive 

Medications 5.68 
Antihyperiipidemic 

Agents 0.52 
Model2: Orug Cost 

All CV Drugs 454.27 
Antihypertensive 

Medications 386.05 
Antihyperiipidemic 

Agents 73.65 
Model3: Drug Quantly 

All CV Drugs 778.4 
Antihypertensive 

Medications 685.9 
Antihyperlipidemic 

(L-st 
Income) 

6.46 

6.05 

0.41 

463.96 

400.63 

57-97 

824.1 

714.6 

F value P 

This portion of the analysis is only able to confimi that the means of al1 the income quintiles are 

not equal. The exîent to which each quintile differs from the next may be measured using 

Tukey's standardized range test. As shown in Tabie 8.3, the mean of every quintile does not 

differ significantly from the adjacent quintile. For example, the average number of prescriptions 

for al1 cardiovascular dmgs does not differ between the first and second quintiles. Similady, the 

second and third quintiles do not differ significantly, nor do the fourth and fflh quintiles. Still, the 

first income quintile does differ significantly from the third, and both differ significantly from the 

fifth. The same pattern ernerged for the number of antihypertensive prescriptions. The first, 

rniddle and fifih income quintiles exhibit statisticafly signifiwnt differences if antihyperiipidemic 

agents are considered. Again, a stridly monotonic gradient rnay have ernerged had broader 

income groupings been applied. 



Table 8.3 

Between Group Oifferencss in Dnig U t i l i o n  by lncoms Quintiie: 
Cardiovaswlar Drugs 

Model 1  : Madsl2: Mode1 3: 
Prescriptions DNQ Cost Orug qua* 

All CV Dmgs 1 2 3 1 -  1 2 3 4 5  U A  93- - 
Antihypertensive 
Medications 

Antihyperlipidemic 1 2 3 4 5 -  1 2 3 4 5 -  1 2 3 4 5 '  
Agents 

Statistically significant diifferences between drug utilization in each income quintile were 
computed using Tukey's standardized range test. Quintiles with a commonÜnderscore are 
significantly different at a significance level of 0.05. 

- significant at p=.0001 
" significant at p.01 
* significant at pr.05 

The differences between drug wsts in each quintile are rather indistind. As suggested by the 

overall resutts of the analysis of variance, only antihypertensive and antihyperlipidemic agents 

differ by individual quintiles. But again. the differences emerge between clusters of quintiles 

rather than each individual quintile. Per quintile utilization as detïned by drug quantity ~ISO 

reveals a similar pattern. While there are statistically significant differences between the first 

three, and last two quintiles when considering al! cardiovascular medications, or the first. middle 

and last quintiles when considering the antihypertensive agents, a robust pattern is not 

evidenced. Thus while an overall gradient by incorne can be demonstrated by the data, the 

minute distindions behneen incorne quintiles cannot. In other words, those in the poorer quintiles 

do differ significantly from those in the most affïuent quintiles, but there is not a smooth income 

gradient. 



These patterns becorne deater, perhaps, when the data are disaggregated by age gmup. In fad, 

they behave in a manner sirnilar to that found for both the gastrointestinal aftd central nervous 

system drug groups. In this dmg gmup, however any diîVerences between income quintiles are 

virtually restrided to the youngest age group only, or those -n 65 and 74 years of age. 

Thus cardiovascular drugs do not exhibit a dear monotonie gradient to the same degree as, for 

example, displayed in the gadrointestinal or central nervous system theraputic dfug groups. 

Wrth the exception of prescriptions per incorne quintile for a l  cardiwascular medications, which 

show a gradient between the first two, middle and poorest two quintiles. most other models 

simply differentiate between the extreme poies of the continuum. Such is the case with 

prescriptions for antihypertensive medications in this youngest age group, as with drug quantity 

for al1 cardiovascular drugs and antihypertensive medications. These models were also the only 

ones which were signifiant at the level p=.0001. A weaker relationship emerges for both dfug 

quantity and prescriptions for antihyperlipidemic agents, as well as for drug costs associated with 

antihypertensive and antihyperlipidemic medications (Table 8.4). lt shouid be noted that as age 

increases, the utilization of antihyperlipidernic agents decreases sharply; in the ouest age group 

antihyperlipidemic agents represent only a very small proportion of prescriptions, drug quantity 

and ingredient costs. Average utilization by cardiovascular dnig type and age group is providexi 

in Appendix VII. 



Between Group Differences in Dnrg Utilization by Incorne Quintile by Age Group: 
Cardiovascular Orugs 

65-74 Years 7S-û4 years 85 Years and 

Prescriptions 

All CV Drugs - 1 2 3 4 -  1 2 3 4 5  1 2 3 4 5  

Antihypertensive 
Medications 

Antihyperlipidemic Agents 1 2 3 4 5" 1 2 3 4 5  
- 

Drug Cost 

All CV Drugs 

Antihypertensive 
Medications 

Antihyperlipidemic 
Agents 

Drug Quantity 

All CV Drugs -- 1 2 3 4 5 "  1 2 3 4 5 '  

Antihypertensive 1 2 3 4 5 "  1 2 3 4 5 .  
Medications 

Antihyperiipidemic 1 2 3 4 5 '  1 2 3 4 5  1 2 3 4 5  
Agents 
Statistically significant differences between drwg utilkation in each i n m e  quintiie were 
cornputed using Tukey's standardized range test. Quintiles with a cornmon underscore are not 
significantly different at a significance level of 0.05. 

- significant at p=.0001 
" significant at p.01 

significant at p=.OS 



Regression Modal+ of C.rdiovucular Drug Utilurition 

In order to assess the effed of utilization in the context of other demographic and healh care 

utilization variables, they were regressed against utilization variables induding number of 

prescriptions, dnig costs and dwg quantity for each individual. As couid be expeded for such a 

large sampie size, al1 regressions yieided highiy significant resuîts (Table 8.5). The relative 

strength of these associations can be seen by comparing the standardized regression coefficients 

of each. 

Simple Regressions of Cardiovascular Dnig Use by lncome Quintile 

Model 1 : Model2: Model 3: 
Prescriptions Dwg Costs Dnrg quantity 

Socio-Demogaphic variables 
Gender (Male) 
Age 
h o m e  Quintile 

Utilization variables 
Hospitalizations 
Hospitalizations W. CV procedure 
Hospital days 
Hospital days W. CV procedure 
CV Procedures 
Physician billings 

General Practitioner 
Specialist (Cardiovascular) 
Total 

Number of Physicians 
General Practitioner 
Specialist (Cardiovascular) 
Total 

Num ber of Physician Services 
General Practitioner 
Specialist (Cardiovascular) 
Total 

Home Care Visls 
Homemaker 
Occupational Therapist 
P hysiotherapist 
Nurse 
Total .1Olm .O1 O- -042- 

Table values represent standardized regression coefficients (beta) computed for each individual 
regression analysis. - signifiant at ~=.OOOI ; signifiant at ~ 1 0 1 ;  -significant at p.05 



The strongest associations ernerged between drug utilization and the other health care utiiization 

variables. The highest beta values (standardized regression coeffiaents) are associated with 

hospitalizations that occumed with a cardiovaxular procedure perfoned, followed by total and 

general praditioner billings to the Medical Services Pian. The number of physiaans seen by 

each individual, as well as the number of physician seMces rendered, which may be regardecl as 

another measure of physician utilization, also figured prominenüy, fdlowed by home care visits. 

Generally, the pattern was simlar whether prescriptions, dnrg costs or dmg quantity was 

considered as the dependent variable. Regressing the income quinüle against number of 

prescriptions or drug quantity resuited in the comparativdy Jowest regfession coeftkients, 

although they were highly significant. Conversely, the value computed for Modd 2, in which dfug 

costs are considered, was not statistically signiticant. 

In order to assess the effed of these variaôies in tandem, a multiple regression analysis was 

cafried out. The technique of al1 possible regressions was used. Variables were seleded for 

inclusion if they matched a significance level of p=.0001 and if they were not highly cordateci 

with other variables in the model. A mode1 was derived for al1 cardiovaxular drug prescriptions; 

using the same independent variables it was applied to Moâel 2 (drug costs) and Model 3 (drug 

quantity), and for both antihypertensive and antihyperfipidernic medications separately. 

The final model inciuded incorne, hospitalizations associated with a cardiovascular procedure, 

total physician billings per individual, the number of home care visits per individual, sex, age and 

an interaction tem. The results of this analysis are summarïzed in Table 8.6. 

Considering first the entire cardiovascular therapeutic dnrg group, income quintiles emerge as a 

significant variable for the number of prescriptions and drug quantity dispensed. lncome is a 

significant predidor in the drug cost equation at a lower level of significant, at pc.10. The 

standardized correlation coefficients indicate that other fadors, such as hospitalizations 

associated with a cardiovascular procedure, and in the case of number of prescfiptions and drug 



costs, physician billings may contribuîe more the ulilization of any cardiov~scolar medication than 

income. As was evidenced in the analysis of gastroiritestinal and central newous system 

medications, a significaa interadion b h v e m  age and income q u i n l i  was observed. 

Table 8.6 

Mumariate Regression Models of Prescription Drug Utilization: 
Cardiovascula r D w s  

Madel 1: Prescriptions Model2: DM Cost Model3: Druq Quantii 
Variable Beta P Beta P Beta P 

All CV Dmgs 

lncome Quintile 
Hospitalizations (CV) 
Physician Billings 
Home Care Visits 
Sex 
Age 
Age'lncome 
R-Square 

Antihyperîensive 

lncome Quintile 
Hospitalizations (CV) 
Ph ysician Billings 
Home Care Visits 
Sex 
Age 
Age*lncome 
R-Square 

lncome Quintile 
Hospitalizations (CV) 
Ph ysician Bilfings 
Home Care Visits 
Sex 
Age 
Age'lncome 
R-Sa uare 



The same pattern emerges with resped to anühypertensive dfugs. l n m e  is a statistically 

significant deteminant of the number of Qrwcri@ions dispenseâ for antihypertensives, as well as 

the quantities in wtiich they are dispensed (p=.001). Again. the number of acute care hospitai 

admissions associated with a cardiovascular procedure is a stronger Qredidor of cardiovascular 

drug use. 

Antihyperiipidemic agents do not conforni to the pattern described above. lncome quintiles are 

significantly, albeit negatively conelated, with the number of antihyperlipidemic presdptions 

dispensed as well as the costs associated with them. This W e s l  that a greater number of 

prescriptions for antihyperlipidernic prescriptions, at a higher cost, are dispensed as income 

increases. lncome quintile appears to have no statistically signifkant effet3 on the quantity of 

antihyperlipidemics dispensed when other health care utilization and demographic variables are 

entered into the anafysis. 

Given the strong and statistically significant interadion observed between age and income 

quintile, and in order to discem whether the observeci relationships are maintained in the oldest 

group of Phamiacare subscribers, an age-stratifieci analysis was perfomed. The resuits for the 

models charaderizhg al1 cardiovascular medications are provided in Table 8.7. lncome is not a 

significant predidor in any age group, for any of the three dependent variables (presaim-ons, 

drug costs, drug quantity). However, hospitalizations, physician billings, home care visits, sex are 

significantty related to cardiovascular drug utilization. m i l e  there is a higher propensity for males 

to receive any cardiovascular agent in the 65 to 74 year age group, this is reversed for those 

individuals aged 85 years or over. In the youngest age group, and to a lesser extent in the tm, 

older age groups, age is a significant predidor of utilization despite the relatively nanow age 

groups that were defined. 



Table 8.7 

Muhariate Reg-on Models by Age Group: 
All Cardiovascular D ~ g s  

65-74 Years 75-84 Years 85 Years and over 
Variable Beta P Beta P Beta P 

Modell: 
Prescriptions 

lncome Quintile 
Hospitalizations (CV) 
Physician Billings 
Home Care V i  
Sex 
Age 
Age'lncome 
R-Square 

Model2: Dmg Costs 

Income Quintile .O1 8 -8288 0.1 17 
Hospitalizations (CV) .O80 -0001 -121 
Physician Billings .O83 -0016 .O80 
Home Care Visits .O1 1 -0027 .O1 8 
Sex .OS7 .O001 .O24 
Age .O61 .O001 -.O61 
Age'lncorne -.O1 8 .8346 -1 18 
R-Square .O3 .O3 

Mode1 3: Dmg 
Quantity 

lncome Quintile 
Hospitalizations (CV) 
Physician Billings 
Home Care Visits 
Sex 
Age 
Age'lncome 
R-Square 

These results are replicated m e n  antihypertensive medications or aritihyperlipidemic agents are 

analysed. As shown in Table 8.8, h i l e  incorne is not a signifiant predidor of antihypertensive 

dnig use, hospitalizations, physician billings and home care visits are related to utilkation in al1 



age groups and measures of drugs dispensed. Sex is a highly significant factor for those 

individuals under 85 years of age; again, there is a higher propensity for males to receive 

antihypertensîve drugs than fernales. 

Table 8.8 

Munivariate R e g w o n  Models by Age Group: 
AntihypeRensive Dnigs 

65-74 Yeats 75-84 Years 85 Years and over 
Variable Beta P Beta P &ta P 

Modeil : 
Prescriptions 

lncome Quintile 
Hospitalizations (CV) 
Physician Billings 
Home Care Visits 
Sex 
Age 
Age'lncome 
R-Square 

Model2: Drug Costs 

Incorne Quintile 
Hospitalizations (CV) 
Physician Billings 
Home Care Visits 
Sex 
Age 
Age'lncome 
R-Square 

Model3: Dmg 
Quantity 

lncome Quintile 
Hospitalizations (CV) 
P hysician Billings 
Home Care Visits 
Sex 
Age 
Age'lncome 



The factors associated with the use of anühyperîipidernic agents by age group are shown in Tabie 

8.9. As observed with respect to total cardiovascular dnig use, income quintile is not a significant 

predicüve fador. In the youngest age group, antihyperli~ernic dmg use was strongly associated 

with hospitalizations with a cardiwascular procedure, physician biîlings, home care visits and age 

when either the nurnber of prescriqtions or drug costs were considered. Also, females were more 

likely to receive more prescriptions for antihyperlipidemic agents. and at greater cost. than males. 

- - 

~ntihyperlipidemic Dmgs 
65-74 Years 75-84 Years 85 Years and over 

Variable Beta P Beta P 8eta P 

Modell: 
Prescriptions 

lnwme Quintile 
Hospitalizations (CV) 
Physician Billings 
Home Care Visits 
Sex 
Age 
Age'lncome 
R-Square 

Model 2: Dmg Costs 

lncome Quintile 
Hospitalizations (CV) 
Physician Billings 
Home Care Visits 
Sex 
Age 
Age'lncome 
R-Square 

Model 3: Drug 
Quantity 

l nwme Quintile 
Hospitalizations (CV) 
Ph ysician Billings 
Home Care Visits 
Sex 
Age 
Age'lncome 



Interestingly, if age is omitted fnnn the model, income quintile does emerge as a significant 

predidor of total cardiovascular drug use as well as the user of antihypertensive medication 

(measured by number of prescriptions and drug quantity) for individuals between the ages of 65 

and 74. Clearly, age is a significant fador in the number, cost and quantity of cardiovascular 

drugs dispensed, and one that is also related to income. Area income affeds utilization 

differently over the ages of individuals induded in this analysis. In the youngest age group, Le. 

t hose aged between 65 and 74 years of age, cardiovascular drug utilization generaWy increases 

with age. Conversely, in the West old, cardiovascular dnrg utilization demases with age. 1 he 

use of antihyperlipidemic agents does not foüow this pattern, h-ver. The use of these drugs 

decreases with age in boZh the youngest and ouest elderly. 

Summary 

These results indicate that although incorne is not a strong predidor of cardiovascular dnig use in 

the eldedy, it still emerges as a significant fador. However, incme was shown to exhibit a strong 

interaction with age. In summary, cardiovascular drug utilization does indeed Vary significantly 

according to income quintiles when ail users of cardiovascular drugs are considered, exce@ in 

t e n s  of drug cos& associated with al1 cardiovascular dnigs considered. Incarne was not a 

statistically significant factor in drug utilization when the analysis was stratifieci by age. 

Hospitalizations invohring a cardiovascular procedure, physiaan billings as well as home Gare 

visits are important deteminants of cardiovascular drug use. The implications of these resutts, 

along with the results rendered f r m  the analysis of gastrointestinal and central nervous systern 

dmgs, will be discussed in the fdlowing chapter. 



Chapter Nirn 

Discussion 

The principal objetiwe of this study was to describe patterns of medication use for al1 presctibed 

drugs as well as those in three spcific therapeutic drug classes. These include gastrointestinal, 

central nervous system and cardiwascular drugs. The resulis of this study confimi the presence 

of an inverse relationship between income and pattems of prescription drug use by the elderly in 

British Columbia. Those i r i d iua l s  in the least Muent  socioecariomic strata, rneasured as area- 

based income quintiles, aîso had the huhest per capita -@ion drug use. For example, in 

1995, those in the lowest income quintile were dispensed 23 percent more prescriptions for 

central nervous system medications, and 26 percent more units of these dnigs. Dnig costs in 

the lowest income quintile for gastrointesünal dmgs exceeded those in the mst affluent quintile 

by 18 percent. 

This corroborates the results of previous studies in Canada (Metge, 1999), the Nethedands (van 

der Meer, van den Boss and Mackenbach, 1996; Scotland (Scott, Schiel and King, 1996) and 

Brazil (Miralles and Kimberlin, 1988), which showed a general inverse relationship between dfug 

use and socioeconomic status. On the other hand, these resuîts contrast sharpîy with other data 

pertaining specifically to the elderly frorn the United States (Stuart et al., 1991; StuaR and Grana, 

1998), which demonstrated the opposite effed, These discrepancies may be due to the lack of 

across the board prescription dnrg insurance for al1 sedors of the elderîy population in the United 

States. 

The results also show that these patterns persist when utilization per user, rather than utilization 

per capita. is considered. In other words, if the use of prescription dmgs only among those 

individuals who were prescribed at least one drug in that a therapeutic drug group within each of 

the four 12 month perioâs under study are considered, an inverse gradient still emerges. As 

expected, gradients of drug utilization per capita were mor9 pronounced and produceci steeper 



slopes compared to those for gradients of dnrg utilization per user. This is not surprising, since 

utilization rates per user are based on only those individuals who were presaibed any medication 

in each of the three dnrg groups considered hem. M i l e  this does not eliminate the Mect of any 

underlying differences in moradity between the income quinüles, or attenuate any i n m e -  

specific differences in accesdcig heaîth care, this does mirrimize them. Presumably, aH 

individuals compared have a demonstrated need for the medication in question. Still, individuals 

with the lowest incornes were dispensed up to 18 percent more prescriptions for central nervous 

system dmgs than the more affluent users of these drugs, up to 9 percent more prescriptions for 

g astrointestinal preparations and 5 percent more prescriptions for cardiovaxular dnigs. Even 

greater disparities were noted for the quantity of drugs prescribed between incorne quintiles. 

This almost universally monotonic gradient that was observed with al! drugs, as well as for eacti 

of the gastrointestinal, central nervous system and to a lesser extent, cardiovascular medications, 

is perhaps the most signifiint single finding of this research. These gradients resemble those 

found for mortality (e.g. Roos and Mustard, 1997; Woifson et al., 1993), health status (e-g. 

Frohlich and Mustard, 1996) and the utilization of heaîth care services (Roos and Mustard, 1997) 

in other Canadian studies. It is important to note that these patterns do not indicate a threshold 

effed. The observed patterns of drug utilization are not the resuft of meager material resources, 

above which the effed of income is attenuated or removed. lncome was found here to be relatecl 

to dnig prescribing for everyone, not just the richest or the poorest. For central nervous system 

drugs, for exampie, the lowest incorne quintile was found to use about 1.22 times the quantity of 

dmgs per user used by the highest income quintile, the second poorest used 1.16 times that 

amount, the middle quintile used 1.12. and the second most affluent 1.06 tirnes that of the most 

affluent quintile in 1995. In effed, a very systematic, monotonic incorne differential in the amount 

of medications dispensed was observed in al1 sedors of this population. 

The second study objective stated that prescri@ion drug utilization be considered in light of 

physician, hospital and home care use as well as the age and sex of the recipient. Area-hsed 



income remained a statisticaly significant predidor of prescriqtion dnig use even after controlling 

for other health care utilization. A significant interadion between age and income quiMile was 

obsewed for al1 three therapeuüc dnrg gcoups, however. Despite the predided significant eff- 

of physician and hospital use, as well as the amount of home care wed, on the amount of 

prescription dnigs dispensed, with some exceptions, income still emerged as a significant 

predidor of the cost and amount of dnigs dispensed, especially for gastrointestinal and central 

nervous system dnigs. 

The muitivariate modeis did riesuit in low predidive value. Hawever, the putpose hem was not to 

construd a predidive model, but to assess the independent contribution of socioeconomic status 

to prescribing. It is likely that the low explanatory power of the munivariate models, which is not 

uncornmon in studies of this type (Newbold , Eyles and Birch, 1995) was due to the omission of 

other important variables, such as severity and duration of symptoms or i l1  heaîth that predisgose 

the need for prexri-püon dnigs'. In fad, it wwld be most dixancefting if dnig utilkation would n d  

be tied to need. The important finding is that even in ligM of the dher factors entered into the 

regression, income still emerges as a signifÏÏnt correlate of drug u ü l i i  in the eldedy. This has 

important dinical and public heaith policy irnpîiications in its own nght. 

The third objective of this research was to examine patterns of prescription drug use over the six 

year study period. Interesting incomerelated patterns of utilization ernerged over time. The 

differences in per capita use rates (wtiich consider the total population in the denominator), 

between income quintiles varied between 1989 and 1995. While in 1989 the least affiuent were 

dispensed 25 percent more gastrointestinal prescriptions than the most affluent, this gap had 

decreased to 18 percent by 1995. 

When rates per user, or dnig use in only those persons using a dmg Mhin each therapeutic drug 

' Some portion of the variation could also be due to variations in pradice patterns, such as 'high" 
versus "low " prescn'bers. 



class, were considered, there was rernarkabie stability in utilkation over the fwe income quintiles 

over time. The incorne dispariu'es in prescription drug use increased very slihtly over this period. 

It is, however, interesthg to note that prescription size for al1 drug groups and al1 quintiles 

decreased over the study penod. The observation that prescription sires decreased markedly 

over the study period suegests that changes in dfug policy may have had some effed on 

prescribing. However, this is not easily explained by changes in CO-payrnents under Plan A over 

time. The initial CO-payrnent, introduced in 1987, did not change until 1994. 6etween 1987 and 

1994, the ca-payrnent equaled 75 percent of the dispensing fee, up to a maximum of $125. On 

April 1,1994. this CO-payment inueased to 100%. up to a maximum paid of $2d. Average 

prescription size, on the other hand, has been steadily decreasing from 1989, Le. well ôefore the 

change in policy. Decreasing prescription size is also not expiained by dnig policy governing 

prescription size. The British Columbia Phamacare Program did not change its wverage pdicy 

to reduce the maximum supply for short-terni dnigs, which indude several central nervous 

system dmgs such as sedatives, sleeping pills and barbiturates, until November 1 996. 

Decreases in prescription size rnay, however, have been affeded by the introduction of longer 

acting drugs such as once-aday antiulcer medications, for exampie, that require fewer units to be 

dispensed over a specified time period. 

The finding that incorne gradients for the elderîy as a mo le  do, in fad, persist into oM age in the 

gastrointestinal and central newous system dnig groups, was very significant, considering the 

ambiguity in the Iiterature regatding the existence of socioeconomic variations in utilization 

among older individuals (Jeffreys, 1996). However, in most cases, statistically significant 

relationships between area-based household income and the use of prescription drugs persisted 

up to the 74 to 85 year mark in these two therapeutic dmg groups, and were not statistically 

significant beyond that. Several possible expianations exist for the lack of a relatiorrship between 

income and drug utilization among the oldest old. 



First, it is certainly possible that the lack of any clear relationship between income and 

prescfiption drug utilization in the West old can be attributed to our inability to adequately 

measure socioeconomic status in this group. Average household income indudes al1 pension 

and interest eamings, as welt as eamings from al1 other sources, but does not capture capital 

assets (e-g. real estate holdings), or the intangiMe aspects of wealth such as prestige, socicb 

cultural beliefs about heatth and heaîth care professionals or independence. In the ninth decade 

of life it is quite possiMe that pension or investment income may have diminished, and for the 

majority, the contribution of ernpioyment income will be neglïgi#e, if at al. However, the area- 

based measure of socioeconomic status used here is more likely than individual househoîd 

income to capture wealth that may refled past and accumulatecl assets. The average househoîd 

incorne of the census tract area is Ikely to capture real estate values and other area 

charaderistics that may refled the assets of individuals more accurateiy than eamed incme. 

Second, the prescription dmg utilization rates may be skewed by a disproportionate number of 

individuals in the Forest income quintiles residing in nursing homes, especially in the oidest age 

groups, thereby distorting the use ratios between the five incorne quintiles which indude only 

those individuals residing in the community. Given the available data, it was not possible to 

enumerate people in intemediate care faulities accoriding to their income quintile. Accordingly, it 

was not possible to ascertain whether the lack of an income gradient in the oidest ald was 

partially due to a significantly increased exodus of poorer individuals from the community into 

intemediate Gare facilities or other nursing homes. However, previous studies show that the 

oldest old, or those over 85 years of age, are 7.3 times more likely to reside in institutions than 

those in the 65 to 74 year age group. At the same time, less affluent individuals also display a 

significantly higher propensity to enter institutions (Camere and Pelletier, 1995), as do those W h  

lower levels of education (Pelletier, 1992). This implies individuals who becorne institutionalized 

- - - - - --. .- .- - - -- - -- -- - - 

' At the same time, many large in-store pharmacies in British Columôia eliminated their 
dispensing fees altogether. 



may be disproportionately distributecl across income and age groups. For other age groups, 

however, and for the elderly population as a whole, it is not iikely that this would affed the results 

in a significant fashion. If anything, this effed would create a conservative bias by 

disproportionately removing the sickest and fraiest individuals from the poorest income quiritiles. 

It is also passible that the resufts are consewaüvely biased if the wfy  poorest individuals have 

little or no contad with the heafth a r e  system. The very poorest sectors of population may not 

access the health care system at al1 due to economic or other related arcumstances (Feinstein, 

7993; Poland, 1998), despite the rdatively higher leveis of rnorbidity that are associatecl with lm 

socioeconomic status. 

In a similar vein, it is reasonable to question how the results for the oldest oM were affeded by 

the higher mortality rates in this age group. An income gradient may not appear in the West oM 

since the utilization of heatth care services assaciated with the last year of Me is marûedly higher 

in this group. It is known that prescription dmg use rates for elderly living in the community in the 

12 months prior to death are substantially higher compared to earlier use rates (Stuart and 

Coulson, 1993). lt is not known. hawever, to M a t  extent this would have affected the gradient in 

the oldest age group in this study, or whether a gradient would emerge if these individuals were 

excluded from the analysis. 

But perhaps the most tikely expianation for the la& of a dear gradient for those in the 85 years 

and over age group lies in the concept of age, in the case of the oldest elderly, as a leveler. The 

availabie evidence certainly suggests that this rnay be true. Declining health status, measured by 

the number of chronic and acute conditions, as well as overall fundionat status, may supercede 

the effeds of socioeconomic status on the utilization of prescription medications. A levelling of 

differences in overall health status after 85 years of age has been reported in the literature (Arber 

and Cooper, f 999). At the same time. as individuals age, their raw of symptoms and number 

of chronic conditions grows increasingly disparate, creating a broader dispersion around the 



mean compared to groups of younger individuals (Dressel, Minkler and Yen, 1997). For chmnic 

conditions, at least, there is evidence soggesting that once conditions mach a more serious and 

persistent stage, the effed of education or occupation tends to disappear, and alf indMduals tend 

to seek medical help for their conditions with equal frequency (Aiberts et all, 1998). It is also 

possible that this refleds the relatively ma I l  mie socioeconomic status has been shown to play in 

the prevalence of cfironic, as opposeci to acute, disease (Kington and Smith, 1997). If chronic 

conditions dominate morbidly in the oldest old, this too may owuscate the socioeconmic 

gradient in d ~ g  utilization that is evident in this study for those belween the ages of 65 and 74 

years. 

Why a Gradient? 

The data presented here raise interesting questions regarding the underlying causes of the 

observed income gradients in prescription drug utilization. What proportion of this gradient can 

be explained by the underîying differences in morbidity, and how much is due to differential 

treatment within and by the health care system? Variations in treatment by physicians, or in 

patient characteristics according to socioeconomic position may play a role in detenining the 

gradients observed here. 

Are persons treated according to their socioeconomic status, independently of incame-related 

differences in heaith status? The literature suggests that they are. Systematic differences in the 

screening, diagnostic testing and the preswibing of medications by socioeconomic status have 

been uncovered. While increased testing by general praditioners has been associateci with 

higher socioeconomic status, at least in adult populations unâer 65 years of age, the reverse is 

tnie for prescribing. For those 65 years and over, low income patients have been found to be 

three times as likefy to be prescribed rneâications, a pattern that was also influenced, atbeit to a 

lesser extent, by the number of chronic conditions observed in this group (Scott, Shiell and King, 

1996). The literature does show that the choice of treatments rnay also be affeded by 

socioeconomic status (e-g. HiRh et al., 1996; Nonedam et al., 1998). 



Patient behaviours that Vary by socioeconomic status may also affec? diagnosis and prescribing. 

Differences in know)edge, skiils and resources with whicf'i to navigae the heaith cam system 

effedively and negotiate appropriate treatment and prescribing rnay Vary by socioeconomic 

position (Feinstein, 1993). This rnay be because better eôucated and more affluent individuals 

are able to state their treatment and diagnostic preferences more assertivdy (Waitzkin, 1984). 

Treatment preferences as well as health-related beiiefs and attitudes rnay Vary by socioeconomic 

status (Hartley et al., 1987; Sharp et al., 1983), which may sitape the type and quantity of drugs 

prescn'bed. 

For exampie, less educated individuals have been found to put more faith in physicians and are 

more prone to seek them out when symptoms present (Sharp et al., 1983). One Canadian study 

of over 42,000 aduits has show that visits to physicians for seif-limiüng upper respiratory tract 

infections were more common among individuals with low levels of education cornpared to those 

with at least a high school diplorna (Mdsaac, Levine and Goel, 1998). Furthemore, as patients 

become more infomed, they are l e s  likely to demand many common surgical procedures, such 

as tonsillectomy or cholecystedomy (Dominighetti et al., 1993). atthough it is not known whether 

this finding could be generalized to prescription dnig use. 

Patients rnay thus take on the rote of an adive consumer or passive patient. This choice is 

detemined by the wntext of the medical encounter, influenced in tum by economic, educational 

and social backgrounds. lndividuals of lower socioeconomic status have been found to be less 

likely to challenge physicians, suggest treatment aitematives or request justification for the choice 

of treatment (Lupton, 1997). 

Research has demonstrated that sociolinguistic differences associated with patients' education 

and occupational dass, as well as dodors* socioeconomic charactefistics, rnay influence the 

patient-physician encounter (Waitzkin, 1985). In tum. this rnay influence drug prescribing. More 



highly educated patients received more infmation from physiciaris. Higher occupational status 

was associated with more time devoted to patient-physiaan discourse, more invohred 

expianations of diagnosis and treatment, and more consistent responses to quefies. In general, 

the enhanced communication beîween physicians and more educated or more affiuent patients is 

well documented, either due to the extent and level of technical explanation as well as 

interpersonal communication offered by physicians, or the level of undefstandirig on the part of 

patients. Although the desire for infomiation does not appear to differ by social dass, 

socioeconomic status may affect one's ability to procure this information (Hall, Roter arid Katz, 

1988; Pendleton and Bochner, 1980). 

Social differences related to knowledge conceming the avaitability of treatment attematives, or 

perceptions of wntrol over one's own health may be important to this dynamic as well. This may 

result in delayed access to care for persons in the lower income quintiles, resulting in more 

aggressive treatment when the individual does interface with the heanh care system (Billings, 

Anderson and Newman, 1996). 

Of course, it is possibie that the indirect effeds of one's position in the social hierarchy on 

individual physiological and psychological response, which consequently translates into higher 

morbidity, may be salely responsible for the increase in the use of prescription dnigs with 

decreasing income. This wouM indicate an appropriale response of the heaîth care system to 

socially detemined differences in health status between relative income groups. 

Différent mechanisms, diffemnt augs 

The data presented in previous chapters show that the differences in utilization by income quintile 

are not identical for each of the three thefapeutic drug classes examined. The disparities in use 

by income categories are notably wider for gastrointestinal and central nervous system 

medications in cornparison with cardiovascular drugs. M e n  utilization rates per user that indude 

only those persons with at least one prescfiption in a thefapeutic dnrg dass, were considered, 



central nervous system dnrgs showed the W e s t  income gradients. This suggests that different 

mechanisms rnay underlie social variations in the prescriting of diiererit types of dnigs. 

Central nervous system preparations have been associated with poor heaith overall, chronic 

conditions as well as psychologicaf distress (Antonov and Isacson, 1998; Brown et al., 1995; 

Isacson, 1997; Johnson and McFarland, 1993; Pariente, Lepine and LeIlouch, 1992). These, as 

well as gastrointestinal, dnigs represent a diverse range of medications, which rnay be used for a 

variety of syrnptoms. Even more speciîic categories of dnrgs. such as antiemetics, analgesics or 

tranquilizers rnay be used to treat a variety of somatic as weli as psychological sympîoms that 

rnay also mimic those of other underlying conditions. 

Med ications in the gastmintestinal and central nemus system t herapeutic drug classes represent 

areas of l e s  specificity and possibly greater discretion in detemining treatment options. Greater 

discretionary potential associated with some treatments has k e n  associated with larger 

disparities in their use (Lee et al., 1998). The relationship between income, treatment prevalence 

and known variability of the use of specific treatments has been demonstrated in Manitoba. In 

that province, hospitalizations associated with high variation medical diagnoses dispiayed a very 

distinct income gradient that was not evident for surgical or low variation medical conditions 

(Roos and Mustard, 1997). The relatively steep income gradient for gastrointestinal and central 

nervous system dnigs uncovered in this study rnay retïed the greater potential for physician 

discretion in their use, which could resuit in the disproportionately greater reliance on medications 

for both somatic and nonsomatic conditions in the poorer income groups. 

Central newous system dmgs, as welf as the gastrointestinal preparations such as anti-ulcer 

medications or antiemetics, rnay frequently be prescribed in response to nonspecific cornplaints 

and symptoms. Van der Meer et al (1996), for exampie, found that persons of louer 

socioeconomic status are much more likely to present to a medical praditioner with relativeiy 

unspecified or minor cornflaints. In contrast, individuals in higher socioeconomic groups rnay 



self-medicate, or to view such symptoms as self-limiting or not qu i r ing  medical aaention.. 

However, the dierences in helpseeking behaviours between socioaconomic strata may be even 

more fundamental than this. There is evidence wggesting that less educated persons 

expenence more syrnptoms, and are more inciined to visit physiaans to alleviate thern (Sharp, 

Ross and Cockerham, 1983), a finding which is not inconsistent with other investigations of 

rnorbidity and socioeconomic status discussed in previous chaflers. Lower levels of verbsl 

technical skills coupied with an overestimation of the value of sophisticated technology and 

medical education leads to vague communication and poor diagnosis (Hexell and Wntersberger, 

1986). As a resuit, nonspecific medications may be prescribed in resQonse to rather noiisgecific, 

perhaps not dearly articulateci, syrnptoms. 

Other authors have suggested that the widespread use of psychoadive dnigs simpiy refleds the 

medicalization of essentialiy social problems, such as those manifested as stress-related 

ailments, particularly for the most vulneraMe groups in the population, such as the poor, the 

elderly, and especially poor, elderly women (Harding, 1986). 

Low socioeconomic status has been tied to lower locus of control and fatalism (Blaxter, 1997). 

Both have been linked to a higher propensity to seek out the advice of a physitian and 

medication in lieu of self-care for a variety of potentially minor ailments (Alberts et al., 1998; 

Sharp, Ross and Cockerham, 1983; Stoller, Forster and Portugal, 1993). Those in the upper 

socioeconomic strata may be able to exert greater control over their own heaith for ailments that 

are not perceived to be of high nsk. 

M i l e  the examination of the appropriateness of the use of gastrointestinal and central nervous 

system medications was beyond the scope of this study, the higher rates of prescribing in the 

lower incorne quintiles do raise a number of concems. Higher consumption does not immediately 

indicate inappropriate use, but the literature does suggest that higher rates of dnig use are 

associated with an increased number of dmg-related adverse readions (Stewart et al., 1991). 



Furthemore, lower income populations, such Medicaid recipïents in the United States, have been 

reported to be at higher risk of inappropriate prescfibing than their higher-income counterparts 

(Wiicox, Himrndstein and Wooihandler, 1094). The i n a m M a t e  use of medications may be 

part icularly widespread in elderty populations (e.0. Bernstein, Folkman and lazarus, 1 989). 

The high usage of some dnigs warrants further attention. This is particularly true for 

psychoadive preparations, which repsent approximately one haîf of al1 central nervous sysîem 

dmgs, and are increasingly prescribed as socioeconomic status decreases. The risks assoüated 

with the use of psychoactive drugs are well documentecl in the Merature. There is evidence to 

suggest that psychotropic rnedications, especially minor tranquilizers, are frequently and 

excessively prescnbed in a manner that does not correspond to a patient's diagnosis (Hohmann 

et al., 1991), or for non-psychiatric conditions altogether (Johnson and McFarland, 1993; 

Rokstad, Straand and Fugelli, 1997). The eldedy may be at especially high risk of the 

inappropnate prescribing of psychotropic medications (Bloom et al., 1993; Lexchin, 1993; Stuck 

et al., 1994; TamMyn et al., 1994). These patterns of prescribing are known to lead to iatrogenic 

disorders, to which the elderly may be more susceptible (Ancili et al., 1988; O'Brien and Kursch, 

1987). Although many psychotropic medications should be avoided in the elderly altogether 

(Beers, et al., 1991), they are, in fad, quite comrnonly prescribed for community-dwelling eMerly 

persons (Mas et al., 1983; Stuck et al, 1994; Wikox. Himmelstein and Wodhandler, 1994). 

Benzodiazepenes and compound analgesics have been found to be most ffequently prescrïbed 

for insomnia (Rokstad, Straand and Fugelli, 1997), an intervention that may not be appropriate. 

Furthemore, there is concem about dependence stemming from frequent and long term use of 

some psychotropic medications (Isacson, 1997). 

Psychoactive drugs are not the only dmgs affeding the central nervous system that may induce 

adverse effects. Users of nonsteroidal anti-inflamrnatory preparations, for exampie, are far more 

prone to serious gastrointestinal disorders, such as ulcers, compared to non-users, especialiy 

among the elderly (Gabriel, Jaakkimainen and Bombardier, 1991; Grymonpre et al.. 1991). On 



recent Canadian study suggests that at least 40 percent of these preparations may not be 

prescribed appropriately, thereby causing gastrointestinal and aher side-effeds (Tamblyn et al,, 

1997). 

The prescribing patterns for cardkvascuîar drugs, may be the produd of very different 

mechanisms. As mentioned above, aithough cardiovaxular dwgs did show an inverse income 

gradient, it was notaMy l e s  pronounced than for either central nervous system or gastrointestinal 

dnrgs. What is puuting however, is that there was not a steeper and statisticaHy significant 

gradient given the knawn gradient in marbidity and mortality for carôiovascular disease. 

Several competing expianations for this finding may exist. On the one hand, it is possiMe that the 

high mortality due to cardiovascular disease may manifest most strikingly in rniddle age. Thus 

the survivors of eariy cardiovascular mortality (who may be disproportionately represented in 

lower income groups), may, in fad, be healthier than the average inâividuals in upper i n m e  

groups, thereby attenuating any apparent socioeconomic relationship. As discussed elsewhere 

by Mustard and colleagues (1997). this is thought to be consistent with Fries' compression of 

morbidity hypothesis (Fries. 1980), which suggests that survivors tend to experience better heaith 

at older ages. 

Mortality rates by specific diagnoses, age and socioeconomic status are not readily available for 

Canada. However, the analysis of death rates in u h n  Canada in 1986 by Wilkins, Adams and 

Brancker (1 989), demonstrates that the greatest variability in mortality occurs in middle age, then 

decreases in the oldest age groups up to the age of 85 years. Mortality for those aged 45 to 54 

years of age was 135 percent greater for those in the poorest income quintile compared to those 

in the most affluent. This trend was reversed in the otôest old, or those 85 years and over, where 

mortality rates were highest in the most affluent income quintile. We do know, however, that the 

greatest proportion of excess potential years of life lost related to incurne diierences for those 

between 45 and 74 years of age in 1986 was due to diseases of the circulatory system. Thus 



although there is no dired evidence from these data to support the hypothesis that mortality due 

to cardiovascular disease occurs at earlier ages for those in the lowier i n m e  quiriüles, the 

available infornation does not contradid this possibility. 

This view is consistent with data from Manloba (Mustard et al., 1997). Treaûnent prevalence for 

cardiovascular diseases and cerebrovascular disorders was shown to increase with age, and is 

highest for those 75 years and over. But income was more dosely associated with treatment 

prevalence for cardiovascular and cerebrovascular disorders for those in the 50-64 year group, 

than for those in the 65 plus graup. It is possible that these gradients in cardiovascular mortaïiiy 

become progressively flatter with increasing age. Data from the United States indicate that the 

use of cardiovascular agents significantly increases wïth age (Lassila et al., 1996). It is not 

known, however, whether this occurs to an entent that the effed of socioeconomic status is 

eliminated. 

The aitemate explanation for the relatively small gradient in the use of cardiovascular dnigs 

points to a less favorable scenario. If, in fad, cardiovascular morbidity increases with decreasing 

socioeconomic status even in older age, this begs the question if we are, in fad, under-treating 

those in the poorer income groups, or over-treating those in the higher incorne groups? However, 

there is little corroborative evidence demonstrating that this may be so. 

The finding that the gap between the quantity of dwgs prescn'bed and nurnber of prescriptions 

dispensed Co poorest and wealthiest women is larger than the gap between the richest and 

poorest men in this population is also noteworthy. These results are especially interesting in light 

of other results in the literature demonstrating gender differences in the surgical treatment of 

cctrdiovascular disease, which cannot be accounted for by disease severity (Dong et al., 1998) 

and testing (Jaglal et al., 1995). These observed differences in treatment may be dinically 

defensible, since overall prevalence of cardiovascular disease in women is much lower (Jaglal et 

al, 1995). Possible hypotheses that attempt to explain reduced mortality in females abound, 



including the protedive effed of bidogy, Iifestyle or social d e s  (Nikiforov and Mamaev, 1998). 

Certainly, the analysis of the contribution of gender and socioeconornic status in the treatment of 

cardiovascular disease may further clanfy these questions. Are the already existing gender 

differences exacerbated by diffmnces in treatment and moradity by socioeconomic status? 

But perhaps the most interesting infmaüon resuiting from the anafysis of the utilization of 

cardiovascular dnrgs is set in the distribution of drug costs by medication type anâ income 

quintile. A virtuaHy flat distribution of ingredient cost rates between income quintiles ememed from 

the analysis. This lack of an ingredient cost gradient for age-and sex- adjusted utiiizaüon rates is 

puzzling, since a definite gradient does exist when prescriptions or quant@ of dnigs is 

considered. The results do, in fad, suggest that incorne does have a significant bearing on not 

only the amount. but also the type of cardiovascular agent that is prescribed. 

In this study, it was found that antihypertensive medications were prescn'bed to those in the 

poorer income quintiles at a lower unit cost compared to the higher income quintiles, even though 

patients did not adually pay this cost. Antihyperlipidemics were not only prescribed in fesser 

quantity to the poorer individuals, but also at lower unit cost. The relaüvely less expensive 

vasodilators, on the other hand, were prescribed in markedly greater quantities to the least 

affluent users of these medications. This suggests that the more affluent may be prescrîbed the 

newer-generation antihyperiipidemics and antihypertensives more frequently than the poorer 

individuab in the population. 

Patterns of phamaceutical treatment of hypertension have changed maricedly in the last decade. 

lncreased costs for cardiovascular medications are largely attributable to increased prescribing of 

the more expensive ACE inhibitors and calcium channel Mockers and concomitant decreases in 

the prescribing of diuretics and beta blockers between 1991 and 1993 (Penrose et al., 1996). 

Upon their introduction, calcium antagonists and ACE inhibitors rapidly became among the most 

prescribed treatments for this indication, despite their largely unknown effed on long-terni 



redudions in rnortality. The efficacy of the M e r  beta-ôiockers or diuretics has been estabiished, 

but superior performance in ternis of rnorbidly and mortality have not dearty been demonstrateci 

for AC€ inhibitors and calcium channel Modrers. If they are not cost effedive, are not dinically 

more effective than existing dnrgs, and simply substituted for, or used in addiion to, M e r  dnigs, 

they are not appropriately prescrïM. (Lexchin, 1992). The concurrent deciine in the use of 

diuretics and beta-biockers may lead to increased mortality or morbidity (Lexchin, 1992; Monane 

et al., 1995; Siegal and Lopez, 1997; Soumerai, et al., 1997; Yamashita, 1996). In addition to the 

concems over appropiiateness of carie, these prescribing patterns also have major implications 

for overall dmg wsts because of the significantly hiiher cost of the newer cardiwascular agents 

(Bock, 1987; Siegal and Lopez. 1997). This begs the question of whether there is an increased 

prevalence of suboptimal prescribing of antihypertensive drugs among the more affluent. 

Similarly, concem has k e n  voiced over the appropriate use of chdesterol lowenng drugs, or 

antihypedipidemics (Davey Smith and Pekkanen, 1992). It is dubious whether mortality is 

prevented with the use of these agents. In fad, mortaliiy from non-cardiovascular causes may be 

accelerated in conjundion of the use of antihyperlipidemics. Aitemately, dietary interuentions 

have been shown to result in at least moderate reductions in serum cholesterol and are also cost- 

effedive. Because of the increases in cdronary artery disease associated with the use of some 

types of dmg therapy for lowering sewm ctrolesterol, the efficacy of Iipid lowering drugs in the 

elderly, in whom this diagnosis is highly prevalent, is especially controversial (Madikainen et al., 

19%; Sketris et al., 1995). In British Columbia, the ddest group of elderly individuals receives 

very few prescriptions for antihypedipidemics. For the younger elderiy, however, the reasons 

underlying the relatively higher rates of prescribing of these new and expensive dnigs, especially 

to those in the highest income groups, have not been established. 

In the case of cholesterol-lowering agents, it is possible that income-related differences in 

prescribing are due to incomerelated differences in xreeriing. In fad, low socioeconomic status 



has been has been associated wiîh low rates of chdesteml scmenirig in healîh adub btween 

the ages of 20 and 74 (Davis et al.. 1998). 

Channeling bias rnay also contribute to incorne-related differences in the presaibing of 

antihyperlipidemics, and indeed, other medications (Petri and Uquhart, 1991). Channeling bias 

refers to the marketing of drugs wÏth simlar adions at different tirnes and to different gmups of 

patients. This rnay occur on the basis of prognosis; if older drugs have not been effective, newer 

and more costly drugs rnay be tried with some iridiiuals. However, more detailed dinical data 

are needed to estaMi* the extent to which these new, more expensive dnigs are beirig 

prescribed when other, tried-andfrue medications have failed and to ascertain the independent 

role that socioeconornic status rnay play in their prescrîbing. The literature reports that 

misconceptions about the efkacy and increased safety of newer drugs are common (Bucker and 

Schiff, 1990), but who is getting them, and why? 

In surnmary, gastrointestinal and central nervous system drugs are disproportionately prescribed 

to the less affluent elderly. This rnay be due to a greater propensity for individuals in the lower 

socioeconomic quintiles to present with greater frequency and l e s  specific conditions and 

symptoms, as well as the greater degree of discretion afforded to physiaans regarding their use. 

Cardiovascular dnig utilization exhibits an inverse income gradient. albeit a markedly flatter one 

compared to either gastrointestinal or central nervous system dnigs. Early mortality anâ better 

cardiovascular health among the eiâerly survivors in the l e s  affluent income quintiles rnay 

account for these pattems by reducing the morbidity gradient for cardiovascular illnesses. This 

scenario impiies an appropriate response from heaith care providers and the heaith Gare system. 

On the other hand, these resufts rnay also indicate that poorer individuals are k i n g  undertreated 

for cardiovascular disease. Lastly, the high use of gastrointestinal and central newous system 

dnigs in the poorest income quintiles. as well as the increased use of new yet wntroversial 

cardiovascular preparations in the most affluent income quintiles, should wam of potentially 

inappropriate prescriôing. Questions surrounding the appropfiateness of these pattems of dfug 



use alone should in no way impel policy makers to set litnits on ind i iua l  dmg expenditures, as 

this rnay put the elderty, especialiy the frailer and poorer, at inawasing risk of institutionalization 

(Soumerai, et al, 1991). 

Study Limitations 

Administrative databases offer a faidy cost-effedive means with which to analyse trends in 

utilization in virtually al1 individuals within a given population. Linked databases offer the 

additional benefds of expioflng the utilization of various heaith s e ~ k e s  in tandem, At the same 

time, this breadth of information rnay be offered at the expense of other, more detailed 

information. 

Aithough detailed infornation conceming the type. quantity and cos# of each drug dispensed is 

availabie from the database used here, certain attributes of drug utiluatiori cannot be ascertained. 

First, the data provide a good measure of prescriptions dispensed, but not necessarily 

medications prescribed or consumed. A greater number of dispensed prescriptions does flot 

necessarily indicate that more drugs were adually used. Several reasons rnay account for this. 

Cornpliance to the drug regime rnay be poor, for example. Drugs rnay be prescribed, but never 

dispensed, or dispensed but never used. There exists the possibility that a portion of medications 

purchased rnay have been tried, and discarded or otherwise not used due to treatment failure. 

This rnay signal that a greater number of prescriptions are dispensed within the same drug group 

if several medications need to be tded before an appropriate course of treatment is idenwed. 

Conversely, sorne individuals rnay use a greater quantity of one drug if they retum to the 

physician andfor phamacy for frequent refills. It is not known to what extent these factors would 

affect the outcome of this study, since there is no evidence which suggests that after a 

prescription is dispensed, noncornpliance is more prevalent among specific ages in this 

population, or in some socioeconomic groups over others. 



Greater utilization in a parücular dnig group rnay also indicate that some individuals use a greater 

number of different dwgs within the sarne therapeutic dmg group. For example, one individual 

rnay use different cardiovascular medications for hypertension, coronary heart disease and heart 

failure. Still, dispensing data provide a far better estimate of drug consumption than chart based 

prescribing data, since many prescriptions rnay never be filled (Beardon et al., 1993). 

Second, this study lacked the ability to accuratdy locate either a presse diagnosis or detemine 

the severity of the medical condition requinng medication. As stated above, the low oveml 

predidive power of the multivanate models, atthough not entifeiy surprising. rnay be due, in part, 

to a lack of a robust measure of disease severity or comorbidity. Therefore 1 is possible that 

differences in utilization rnay be at least partially due to differences in disease sevefity between 

incorne groups. Although detailed records of hospitalizations and physician visas are availabîe, 

neither of these indicates severity of any particutar condition. They also do not refled chronic or 

other conditions that do not require hospitalization or perhaps even the attention of a physician. 

On the other hand, the amount of home care provided per individual, which indudes homemaker, 

nursing, ph ysiotherapy or occupationaf therapy, rnay mimr, albeit imprecisely, limiüng heaith 

conditions. 

It is equally dificuit to sort out the specific indications for which the dispensed dtugs were used 

without further clinical darification. This rnay be particularly pertinent for some central nervous 

system medications such as analgesics, which rnay be used for a broad variety of conditions, and 

are frequently used in conjundion with treatments for other somatic illnesses. 

The examination of relatively broad therapeutic drug categories rnay also render the interpretation 

of findings somewhat ptoblematic. One might, in fad, exped different incorne effeds for dnigs 

within a single therapeutic drug gmup. As discussed in previously, this was the case with 

antihyperlipidemics, which did not fdlow the pattern that was evidenced for the cardiovascular 

dmg group as a whole. Similar problems rnay be encountered with psychoadive medications: 



while antipsychotic users may be concentrateci in the lower income quintiles, antiiepressants 

may be disproportionately prexribed for, and used by iridiviâuals in the higher income quintiles. 

Furthemore, aithough both the number of prescriptions and drug quantity are considered here, 

as well as price, this study was not aMe to capture a dosellime reiationship. In other words, it was 

not possible to gauge either length of use, or the quantity of dnrgs consumeci over a given period 

of time. However, the patterns that emerged here, for virtually the entire eiderly population of 

British Columtia, override differences in indiviôual usage. Therefore this rnay be a more cogent 

issue if the dinical effeds of these medications were corisidered on an individual levd. 

Lastly, the reader should be aware of some changes in drug policy that occurred in Bmsh 

Columbia within the study period. The Reference Drug Program, a reference based pricing policy 

designed to promote cost-effedive prescfibing, was introduced in Odober, 1995. The policy 

targets specific medications and is based on guidelines drawn from the scieritifïc Iiterature. 

However, these policy changes should have only minimal, if any, effeds on the results shown 

here. It came into effect only very late in the study period. and operated on a very Iimited basis 

until January 1997, well beyond the tirne frame of this ~ t u d ~ . ~  Second, the Low Cost Alternative 

policy was introduced in October 1994, Le. before the fourth and final year of data induded in this 

study. This policy sets an upper limit on the cost of some drugs if a lower-cost aitemative with the 

same therapeutic value is available. Under this policy. individuals who choose a higher cost 

alternative pay the difference themselves. Indeed, the Low Cost Alemative policy certainly 

affected overall drug costs in certain therapeutic drug dasses, but this change wouM have 

affected ail income groups equally. Third, the increase in the copayrnent introduced in 1994, 

discussed above, may have had an effed on the number, sire and costs of prescriptions. 

Although it is not possible to detennine the effed of this change on the relationship between 

3 On January 1, 1997, the Reference-Dnig Program applied to H2 antagonists (for treating upper 
gastrointestinal disorders), non-steroidal anti-inflammatory dnigs (central nervous system drugs) 
and in the cardiovascular dnig category, nitrates, AC€ inhibitors and Calcium Channel Blodcers. 



income quintile and prescrïbing, Wich rnay also have been affeded by changes in pradice 

patterns, phamaceuücal marketing, etc, t his fador should be considered. 

Implications 

This study has demonstmted the existence of socioeconomic gradients in the use of prescription 

drugs by the elderiy in British Columbia. These gradients exist for all drugs, as well as specific 

therapeutic drug groups. These gradients persist despite contmling for other health care 

utilization and home care, except in the age-stratified analysis of cardiovascular agents when the 

interaction between age and income was taken into consideration. Furthemore, this study 

demonstrates divergent patterns of medication use between socioeconomic groups within cettain 

therapeutic drug classes, specifically cardiovascular medications. These point to the existence of 

powerful and systematic social differences in the utilization of prescription dnigs. 

What is not yet known with certainty, however, is the extent to which these are due to socially 

detemined differences in the type or intensity of treatment offered, or to the social distribution of 

somatic disease or ctironic il1 health among the eldedy. The results of this analysis do not rule 

out the possibility that differences in drug utilization may be largely determined by d'merences in 

morbidity between income groups. Likewïse, access to health care utilization has also been 

shown to Vary by income, and may also exert an independent effed on prescription dnrg 

utilization. Thus the data may be subjed to several interpretations. At the very least, these data 

once again illustrate that universal health insurance has not elirninated increased il1 health among 

those in the poorest income quintiles, if phannaceutical use is any indication. 

Further research in this area would aid in the elucidation of many of these questions, and serve to 

refine our knowledge of the relationships between drug utilization. socioeconomic status and 

need. Like many initial exploratory studies, these results raise a plethora of wide-ranging 

questions that beg further exploration. This study estaMished an important baseline, and presents 

an interesting challenge and impetus for further work. Studies must now be undertaken in order to 



explore, in greater detail, the differential patterns of prescription drug use according to social 

position, individual dnigs and diagnoses. As impîied above, subsequent work must also 

incorporate severity and morbidity measures to better incorporate the "need" dimension of this 

compiex tnad between heaith, utilization and socioeconomic status. Research must also assess 

the potential effeds on health status arising from socially differentiled patterns of presaibing 

and treatment. Uncovering the answers to such questions necessitates the use of very different 

study designs and possibiy detailed dinical data as well. A! the same time, the importance of 

continued emphasis on the deveiopment of liniced databases for this purpose is emphasized. 

The enhanced understanding of the social determinants of prescription drug use wouid, no douôt. 

assist the development of heaith policy in an informed and effective manner. Yet even with our 

present level of understanding, initiatives to alleviate these inequalities, given the social and 

political will, might be suggested. This may occur at two levers, one at the level of health care 

provision, the other at trying to reduce the extent of the broader socioeconomic inequities that 

give n'se to these pattems. 

To date, feedback to praditioners conceming prescribing pradices has been minimal (Stefky et 

al., 1 991). But direct feedback iricluding recomrnenâations for future prescriûing pfadi~e, 

combined with educational programs, may be one of the more successful strategies direded at 

modifying prescribing by physiaans (Anderson and Lexchin, 1996). More generally, the 

suweillance of social ciass and mortality, especially premature mortality, to guide the 

development of and monitor policy and programs aimed at the reduction of these disparities has 

been suggested (Barnet. Armstrong and Casper, 1997). 

However, the practical feasibility of such an approach is questionable. These results, along with 

the insight garnered from other studies expioring socioeconomic differences in the uîilization of 

health Gare services, may be instructive to our general understanding of the social dynamics 

underlying the process of care. These general principles may apply to other areas of heaith care 



utilkation as well. These patterns of prescriwion drug use witnessed here may have much in 

common with other currentiy controversial topics. For example, waiüng t h e s  for cardiac surgery 

have recently been shown to be reduced for same individuals who may be more infmed, able to 

navigate the system or hold higher prestige in the community (Alter, Basinski and Nayior, 1998). 

Again, dinicians, providers of care and Wicy-makers must address these nondinical 

deteminants of are. 

Ultimately, however, only a more broadly-based paradigm of healh and medicine that 

incorporates more fully the social delemw'nants of health, and any consequent social and healh 

policy initiatives that are spawned from such an understanding, wifl help to equalize socially 

deterrnined differences in health outcornes. Similarly, as suggested by Sterlrey et al (1991) future 

emphasis on drug policy must center on healh, not pharrnaceuticals. 

Surely, the evidence supporting broad social interventions for the improvement of health is 

abundant, but health policy rnay be slow to heed it. The description of the ancient dances of 

death as a metaphor for the analysis of socioeconomic inequalities in healh by Johan 

Mackenbach (1 996) is illuminative of the intrinsic contraposition between the scienüfïc evidence, 

on the one hand, and policy directives, on the other. In the early ages, these dances of death 

vividfy depided social inequalities in mortality. This social dimension is absemt in the more recent 

medically focused venions of these dances. According to Mackenbach, there has been a similar 

shift to divorce socially based health inequalities from our understanding and descriptions of 

health and medicine. 

The seeming reludance to adopt a broad deteminants of health mode1 on the part of the medical 

community, albeit a reludance that may be waning, is obviously not likely to be due to the la& of 

evidence of the social basis for health inequalities. The evidence alone is clearly insufficient to 

challenge the dominant medical paradigm. Where the undeilying issues are political or economic 



in nature the xienüfic evidence is likeiy to be a secondary consideration (van den Heuvei, 

Wieringh and van den Heuvel, 1997). 

This reludance may be witnessed in the public arena to no leser degree. Researdi indicates 

that for the most part, social inequalities are not accepted as an undertyirig detemunant of poor 

health, especially among those in the lower socioeconomic groups. Instead, individual 

behaviours, 7he duty to be healthy", personal responsibility and other microsocial phenomena 

are thought to form the basis for popular opinion that may not recognize the d e  of 

socioeconomic status in heafth and healh Gare. The view that extrerne povefty can cause il1 

health 0.e. the threshold view), however. is more universaliy accepted (Blaxter, 1997). Yet 

popular consensus may be required if social policies designed to reduce socioeconomic 

inequities are to be implemented. 

Lastly, this study emphasizes that aging of the population is just one of the factors responsibie for 

changing patterns of heaith care, and with it, health care costs. Increased, excess or under-use 

of health care resources is at least in part a proâuct of socioeconomic fadors. While cost 

containment has been a foremost consideration in health are ,  basic equity issues have taken a 

back seat. despite their potential contribution to the improvement of overall heaith and 

conseq uently, health Gare expenditures. Yet these two goals are not necessarily cocitradidory 

(Vagero, 1994). 

In ternis of dedining health, aging may not be the sole culprit Rather, socially determined 

phenomena other than age may mold our expei-iences in the latter decades of life (Dressel, 

Minkler and Yen, 1997) and dearly influence patterns of morbidity and mottality. Moreover, once 

contact in the health care system is made, there is evidence that at least with respect to 

prescribing behaviour, socioeconomic inequities in patterns of care are associated with at least 

some diagnoses and treatments. If being oM is injurious to one's health, then king old and poor 

just increases the risk. 
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Appendix I 

ICD-9 Codes Jdeirtifying Cardiovauukr r d  GastroiriGItinil Ho8pit.l Admissions 

Cardiovascular Diagnosas 
Rheurnatic chorea with heart involvement 
Diseases of mitral and aortic valves 
Diseases of other endocardial strudures 
Other rheumatic heaR disease 
Hypertensive diseases 
Acute rnyocardial infardion 
Other acute and subacute foms of ischernic heart disease 
Old myocardial infardion 
Angina pedoris 
Other f m s  of chronic ischernic heart disease 
Pulmonary heaR disease 
Acute pericarditis 
Acute and subacute endocarditis 
Acute rnyocardiis 
Other diseases of pericardium 
Other diseases of errdocardium 
Cardiom yopath y 
Condudion disorders 
Cardiac dysrhythmias 
Heart failure 
lll-defined descriptions and complications of heart disease 
Subarachnoid hemorrtiage 
lntracerebral hernorrhage 
Other and unspecified intracranial hemorrhage 
Occlusion and stenosis of precere bral arteries 
Occlusion of cerebral arteries 
Transient cerebral ischemia 
Other and ilMefineci cerebrovascular disease 
Late effeds of cerebrovascular disease 
Atherosclerosis 
Aortic aneurysm 
Other aneurysm 
Other peripheral vaxular disease 
Artenal embdism and thmbasis 
Other disorders of arteries, arterioles and capillaries 

Gastrointestinal Diagnoses 
530 Diseases of esophagus 
531 Gastnc ulcer 
532 Duodenal ulcer 
534 Gastrojejunal ulcer 
535 Gastritis and duodenitis 
537 Other disorders of stomach and duodenurn 
574-579 Other diseases of the digestive system 



Distribution of Utilurtion by Drug Typa and Incorin Quintik: 
Gutro in test i~ l  Drugs 

Distribution of Prescriptions by lncome Quintile and D ~ J Q  Type: 

Gastrointesîinal Drugs 

Per Cent of Number of Prescriptions per lncome Quintile 

Quintile 1 Quintile 2 Quintiie 3 Quinüle 4 Quiritile 5 

Highest 
lncome 

Lowest 
lncome 

Antidiantreal preparations 7.3 7.2 6.8 6.9 6.5 
Antiemetics 15.8 17.2 17.0 17.4 18.3 

Antiulcer Dmgs 75.3 74.2 74.9 74.3 73.6 

Other 

Total 

1991 

Antidiantieal preparations 6.0 5.7 5.9 5.8 5.7 

Antiemetics 12.8 13.3 14.2 13.6 14-6 

Antiulcer Dwgs 79.9 79.9 78.8 79.4 78.4 

Other 1.3 1.1 1.1 1.2 1.3 

Total 100.0 100.0 100.0 100.0 1 00.0 

1993 

Antidiarrheal preparations 5.3 4.8 4.9 4 -9 5.1 

Antiemetics 10.0 10.2 10.3 10.0 10.8 

Ant iulcer Dnigs 83.6 84.0 83.8 84.0 83.0 

Ot her 1.1 1 .O 1 .O 1.1 1.1 

Total 100.0 100.0 100.0 100.0 100.0 

1995 

Antidiarrheal preparations 4.8 4.4 4.5 4.4 4.7 

Antiemetics 9.1 9.0 9.2 9.7 10.2 

Antiulcer Drugs 85.1 85.6 85.2 04.8 84.1 

Other 1 .O 1 .O 1.1 1.1 1 .O 

Total 100.0 100.0 100.0 100.0 100.0 



Distribution of Orug Cost by lncome Quintile and Dnig Type: 

Gastrointeçtinal Onrgs 

Per Cent of lngredient Costs per lncome Qui- 

Quintile 1 Quintiie 2 Quintile 3 Quintile 4 Quintiie 5 

Hig hest 
lncome 

Antidiarrheal preparations 4.2 4.6 4.3 4.4 4.1 

Ant iemelics 

Antiulcer Onrgs 

Other 

Total 100.0 100.0 1 00.0 100.0 100.0 

1991 

Antidiarrheal preparations 

Antiernetics 

Antiulcer Drugs 

Other 

Total 

1993 

Antidianheal preparations 

Antiemetics 

Antiulcer Dmgs 

Other 

Total 

1995 

Antidiarrtieal preparations 

Antiemetics 

Antiulcer Dmgs 

Other 

Total 



Distribotion of dnrg Quantity by income Quidiie arid Dnrg Type 

Gastrointestinal Drugs 

Per Cent of Drug Un& per Income Quintile 

Quintile 1 Quintile 2 Quintile 3 Quinule 4 Quintile 5 

Antidiamheal preparations 5.0 5.6 4.6 5.0 4.3 

Antiemetics 16.5 17.2 16.8 17.3 18.7 

Antiulcer Drugs 72.0 70.9 72.6 70.4 69.8 

Other 

Total 

Antidiamheal preparations 4.3 4.3 4.0 4.1 4.3 

Antiemetics 13.3 13.9 14.8 14.2 15.4 

Antiulcer Omgs 77.6 78.1 76.9 77.2 73.8 

Other 4.8 3.7 4.3 4.5 6.5 

Total 100.0 100.0 100.0 100.0 100.0 

1993 

Antidiantieal preparations 

Antiemetics 

Antiulcer Dnigs 

Other 

Total 

1995 

Antidiantieal preparations 

Antiernetics 

Antiulcer Dnigs 

Other 

Total 



Distribution of Prescriptions by lncdme Qui- and Dnrg Type: 

Central Nervous System Dnigs 

Per Cent of Nwnbsr of Pmscriptions per lncome Quintile 

Quintile 1 Quintiie 2 Quintile 3 Quiritile 4 Quint* S 

Highest 
lncome 

1989 

Analgesics 50.3 51.6 

Antidepressants/Antipsychotics 9.2 9 -4 

Sedatives 37.3 36.0 

Other 3.2 3.0 

Total 100.0 100.0 

1991 

Analgesics 

AntidepressantdAntipsychotics 

Sedatives 

Other 

Total 

1993 

Analgesics 

Antidepressants/Antipsychotics 

Sedatives 

Other 

Total 

1995 

Analgesics 

AntidepressantdAntipsychotics 

Sedatives 

Ot her 

Total 

Lowest 
lncome 



Distribution of Drug Cost by lncome Quintile and Dnig Type: 

Central Nervous System Dnigs 

Per Cent of Ingredient Cost per lncome Quiriüle 

Quintile 1 Quintile 2 Quintile 3 Quiritile 4 Quinüîe 5 

Lawest 
lncome 

Analgesics 72.5 73.1 72.6 72.0 70.0 

Ant idepressants/Antipsychotics 10.4 10.6 11.0 11 .O 12.1 

Sedatives 

Ot her 

Total 

1991 

Analgesics 71 .O 71 -9 70.6 70.4 68.9 

Antidepressants/Antipsychotics 12.4 12.2 12.9 13.0 13.7 

Sedat ives 13.2 12.5 13.2 13.4 14.1 

Other 3 -4 3.4 3.3 3.2 3.3 

Total 1 00.0 100.0 100.0 100.0 100.0 

1993 

Analgesics 63.4 64.6 63.4 63.1 61.2 

Antidepressants/Antipsychotics 17.7 17.3 17.9 17.7 18.6 

Sedatives 14.8 14.0 14.6 15.4 16.3 

Other 4.1 4.1 4.1 3.8 3.9 

Total 100.0 100.0 100.0 100.0 100.0 

1995 

Analgesics 51 .O 52.9 52.1 51 -9 50.3 

Antidepressants/Antipsychotics 29.3 27.7 28.2 27.3 28.2 
Sedatives 15.1 15.0 15.3 16.5 17.2 

Other 4 -6 4.4 4 -4 4.3 4.3 
Total 100.0 100.0 100.0 100.0 100.0 



Distfibution of DNg Qua* by lncome Quintik and Drug Type 

Central Nonmus Sysîem 0- 

Pet Cent of Drug Units per lncome Quintile 

Quinüie 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 

Highest 
lncome lncome 

Analgesics 54.7 56.3 56.7 56.3 54-6 

Antide pressants/Anti psychotics 9.7 10.0 f 0.4 10.4 11.2 

Sedatives 30.1 28.6 28 .O 28.6 29.6 

Other 

Total 

1991 

Analgesics 55.2 564 56.2 56.6 54.7 

Antidepressants/Antipsychotics 10.4 10.5 11 .O 10.9 11.5 

Sedatives 28.7 27.2 27.4 27.3 28 -8 

Other 5.7 5.9 5.4 5.2 5.0 

Total 100.0 100.0 100.0 100,O 100-0 

1993 

Analg esics 55.2 56.5 56.5 56.9 55.1 

Antidepressants/Antipsychotics 12.1 11.8 12.2 11.8 12.6 

Sedat ives 26.3 25.1 25.2 25.6 26.7 

Other 6.4 6.6 6.1 5.7 5.6 

Total 100.0 100.0 100.0 100.0 100.0 

1995 

Analgesics 50.5 53.0 51.9 51 -4 50.3 

Antidepressants/Antipsychotics 14.9 14.1 14.8 14.4 15.3 

Sedatives 27.2 26.0 26.5 27.4 27.9 

Other 7.4 6.9 6.8 6.8 6.5 

Total 100.0 100.0 100.0 100.0 100.0 



Distribution of Utiliub'on by Drug Type and încome Quintik: 
Cardiovucukr Drugs 

Distribution of Prescripüons by Income Quintile and Drug Type: 

Per Cent of Number of Prescriptions per Income Quitide 

Quinüie 1 Quirrtile2 Quinüie 3 Quintile4 Quintile 5 

Antihypertensive - Anüanginal 77. 1 76.5 76.0 76.0 75.1 

Antihyperiipidemic 5.0 4.6 5.0 4.9 4- 1 

Vasodilators and Antianginal 17.8 18.9 18.9 19.1 20.7 

Total 100.0 100.0 100.0 100.0 100.0 

1991 

Antihypertensive - Antianginal 78.2 77.3 76.8 76 -8 75.8 

Anti hyperlipidemic 7.3 6.9 6.9 7.0 6.2 

Vasodilators and Antiarrginal 14.4 15.8 16.2 16.2 18.0 

Total 100.0 100.0 100.0 100.0 100.0 

1993 

Antihypertensive - Antianginal 78.1 77.6 77.1 76.7 76.4 

Antihyperlipidemic 8.3 7.6 7.4 7.2 6.1 

Vasodilators and Antianginal 13.6 14.8 15.5 16.1 17.5 

Total 1 00.0 100.0 100.0 100.0 100.0 

1995 

Antihypertensive - Antianginal 77.9 77.7 77.3 77.3 77.1 

Antihyperlipidemic 9.6 8 -9 8.7 8.1 7.2 

Vasodilators and Antianginal 12.5 13.4 14.0 14.6 f 5.7 

Total 100.0 100.0 1 00.0 100.0 100.0 



Distribution of Orug Cost by lncome Quintile and Dwg Type: 

Cardiovascular Dnigs 

Per Cent of Ingredient Cost per Incorne Quintile 

Quintile 1 Quinüle 2 Quinüle 3 Quintile 4 QuiMe 5 

1989 

Antihypertensive - Antianginal 

Antihyperiipidemic 

Vasodilators and Antia~inal 

Total 

1991 

Antihypertensive - Antianginal 

Antihypedipidemic 

Vasdilators and Antiariginal 

Total 

1993 

Antihypertensive - Antianginal 

Afltihyperlipidemic 

Vasodilators and Antianginal 

Total 

1995 

Antihypertensive - Antianginal 

Antihypedipidemic 

Vasdilators and Antianginal 

Total 

Highest 
lncome 



Distribution of Onrg Quantily lncome Quintik and Drug Type 

Per Cent of Drug Uni& per lncome Quintile 

Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 

Antihyperfipidemic 9.3 8.2 10.3 10.6 7.95 

Vasodilators and antianginal 20.5 21 -4 21 -2 20.9 23.3 

Total 100.0 100.0 100.0 100.0 100.0 

1991 

Antihypertensive/Antianginal 70.5 70.5 69.3 67.8 68.0 

Antihyperlipidemic 12.7 11.7 12.3 14.2 11.5 

Vasodilators and antianginal 16.8 17.8 18.4 18.0 20.5 

Total 100.0 100.0 100.0 100.0 100.0 

1993 

AntihypertensiveIAntianginal 71 -8 71 -4 70.5 69.6 69.7 

Antihyperlipidemic 11 -8 11.0 11.0 11.5 9.5 

Vasodilators and antianginal 16.4 17.6 18.5 18.9 20.8 

Total 100.0 t 00.0 100.0 100.0 100.0 

1995 

Antih ypeRensive/Antianginal 74.1 73.5 72.9 72.7 72.0 

Antihyperfipidemic 9.3 8.7 8 -65 7.9 7.0 

Vasodilators and antianginal 16.6 17.8 18.5 19.5 21 .O 

Total 100.0 100.0 100.0 f 00.0 100.0 



Gmup Maans by Drug Category and Age Graup: 
Gutroiritasthi~~l Omgs 

Group Means for Nwnber of P-ptions by Dmg Category and Age Group, 
Gastmintestinal Drugs 

Quintik 1 Quinîik 2 Quintik 3 Quintik 4 Quintik $ 

lncome Incorne 
65-74 Years 

All GI Drugs 3.281 3.334 3.396 3.565 3.569 

Ulcer Medications 2.748 2.81 6 2-860 2.991 3.012 

Non-Ulcer Medications 0.518 0.533 0.536 0.553 0.578 

75 to 84 Years 

All GI Dmgs 3.503 3.568 3 -577 3.687 3.729 

Ulcer Medications 2.926 2.969 2.980 3.065 3.073 

Non-Ulcer Medications 0.577 0.596 0.599 0.61 5 0.664 

85 Years and Over 

All GI Drugs 3.477 3.51 8 3.570 3.61 6 3.637 

Ulcer Medications 2.850 2.893 2.921 2.943 2.968 

Non-Ulcer Medications 0.584 0.649 0.668 0.669 0.673 



Group Means for Ingredient Cost (S) by Dnig Category and Age Group. 
Gastrointestinal Dmgs 

ln&e lncome 
65-74 Years 

Al1 GI Drugs 217.14 21 8.39 223.06 233.87 234.81 

Ulcer Medications 194.78 197.84 202.25 21 1.94 21 2.08 

Non-Ulcer Medications 20.55 20-81 21 34 22.36 22.74 

75 to 84 Years 

All GI Drugs 229.81 233.73 235.58 238.77 248.32 

Ulcer Medications 210.16 210.22 21 3.99 21 8.60 223.99 

Non-Ulcer Medications 19.65 20.1 7 21 -59 23.51 24.34 

85 Years and Over 

Al1 GI Drugs 21 1 -79 21 6.86 21 7.80 221 . U  222.90 

Ulcer Medications 193.4 198.76 199.1 2 200.75 203 -24 

Non-Ulcer Medications 17.05 17.74 18-35 19.67 22.68 



Group Means for Orug Qua* by Dnig Category and Age Group, 
Gastrointestinal O ~ g s  

Quintik 1 Quintik 2 Quintik 3 Quintik 4 Quintïh 6 

Hig hest Lowest 
ln&e lncome 

65-74 Years 

All GI Drugs 296.4 309.6 31 3.4 336.8 342.7 

Ulcer Medications 245.4 259.8 250.9 279.6 280.8 

Non-Ulcer Medications 49.7 51 .O 53.5 57.2 61 -9 

75 to 84 Yeats 

All GI Drugs 338.9 

Ulcer Medications 267.5 

Non-Ulcer Medications 63.3 

85 Years and Over 

All GI Drugs 31 4.0 321.1 339.5 342.2 380.5 

Ulcer Medications 251 -2 259.7 269.8 271.3 316.1 

Non-Ulcer Medications 61 -4 62.8 64.4 69.7 70.9 



Group W n s  by Dm@ Catagory md Ag. Oroup: 
Central Nwvous Systmn Dmgs 

Group Means for Number of Prsscrlpüons by Orug Category and Age Group, 
Central Netvous System Dnigs 

Quintik 1 Quintik 2 Quintik 3 Quintik 4 Quinîik 5 

HQhest Lowe* 
l ncome lncome 

65-74 Years 

All CNS Dnigs 4.887 5.263 5.289 5.578 6.138 

Psychoactive Drugs 2.206 2.31 3 2.332 2.496 2.903 

Analgesics 2.681 2.931 2.976 3.085 3.235 

75 to û4 Years 

AH CNS Drugs 5.488 5.616 5.695 5.895 5.920 

Psychoactive Drugs 2.573 2.631 2.672 2.808 2.876 

Analgesics 2.858 3.023 3.042 3.045 3.086 

85 Years and Over 

All CNS Dnigs 5 -366 5.383 5 -476 5.530 5.539 

Psychoactive Drugs 2.653 2.669 2.682 2.7U 2.856 

Analgesics 2.683 2.683 2.730 2.786 2.807 



Group Means for Ingredienî Cost (S) by Dnig Category and Age Gmup, 
Central Neivous Systern (CNS) Orugs 

Quintik 1 Quinük 2 Quintik 3 Quintik 4 Quinük 6 

Ail CNS Dmgs 111.68 1 18.59 120.89 124.1 9 130.54 

Psychoadive Dnigs 37.25 38.77 40.69 42.38 47.24 

Analgesics 74.43 79.82 80.20 81 -81 83.30 

75 ta 84 Yean 

All CNS Drugs 1 16.07 1 17.69 11 9.03 120.91 122.90 

Psychoactive Dmgs 37.59 40.04 40.21 42.43 43.91 

Analgesics 76.03 77.00 78.82 80.1 0 80.47 

85 Yean and Over 

All CNS Dnigs 94.64 95.96 99.1 9 1 O1 -80 107.27 

Psychoactive Dmgs 31.95 31.65 35.32 35.57 36.00 

Analgesics 59.99 63.62 64.01 66.48 71 -27 



Group Means for Dmg Quantly by Dnig Category and A Q ~  Group. 
Central Nervous system (CNS) Orugs 

Quintik 1 Quintik 2 Quintik 3 Quintik 4 Quintik 5 

Highesî Lowest 
Incorne lncome 

65-74 Years 

All CNS O ~ g s  399.5 430.3 435.3 461 -1 S05.4 

Psychoadive Dfugs 156.3 163.2 168.3 173.8 203.0 

Analgesics 243.2 267.0 260.1 287-3 302.4 

75 to û4 Years 

All CNS Dnigs 

Psychoactive Drugs 

Analgesics 

85 Years and Over 

Al1 CNS Drugs 414.6 422.5 424.9 425.5 426.3 

Psychoactive Drugs 158.8 163.0 164.1 164.2 169.2 

Analgesics 253.5 255.8 261.3 261.9 262.2 



Group Mans by Omg Catogory and Ag. Omup: 
C8rdiov8uukr Dmgs 

Group Means for Number of Prescriqüons by Drug Category and Age Group, 
Cardiovascular Dnigs 

Quintik 1 Quintik 2 Quintik 3 Quintik 4 Quintik 6 

Highest lowest 
lncome lncome 

65-74 Years 

All CV Drugs 

Antihypertensive Drugs 

Antihyperlipidemics 

75 to 84 Years 

Ali CV Drugs 

Antihypertensive Dwgs 

Antihyperlipidemics 

85 Years and Over 

Al1 CV Dnigs 

Antihypertensive Drugs 

Antihyperlipidemics 



Group Means for lngredierrt Cost (S) by Orug Category and Age Group. 
Cardiovascular (CV) Dmgs 

lncome lncome 
65-7 4 Years 

All CV Drugs 

Antihypertensive Dnigs 

Anti hyperiipidernics 

75 to 84 Years 

All CV Dnigs 

Antihypertensive Dnigs 

Antihyperlipidemics 

85 Years and Over 

All CV Dnigs 

Antihypertensive Drugs 

Antihyperlipidemics 



Group Means for Drug Quantly by Dnig Category and Age Group. 
Cardiovaxular (CV)I Drugs 

Quinük 1 Quintik 2 Quirrtik 3 Quintïk 4 Quintik 5 

Highest Lowest 
lncome Income 

65-74 Years 

All CV Drugs 763.4 770.9 774.6 807.1 81 1 -2 

Antihypertensive Drugs 637.2 647.5 652.5 668.4 693.0 

Anti hyperiipidemics 118-2 1 22.2 123.4 126.2 138.6 

75 to M Years 

Ail CV Drugs 815.1 

Antihypertensive Drugs 761 -8 

Ant i hyperlipidernics 48.0 

85 Years and Over 

Ai1 CV Drugs 727.7 737.4 740.0 756.5 768.2 

Antihypertensive Drugs 721 .O 724.2 733.3 748.1 759.6 

Antihyperlipidemics 6.7 6.7 8 -4 8.7 13.2 




