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Abstract

A debate is presently taking place about the respective training and roles

of general internists and medical subspecialists in the provision of specialized

care in Canada. However. very little evidence is available in the literature to

document expeeted differences in the impact of generalized and subspecialized

internai medicine care on utilization of health care resources and on outcomes

of care.

Our goal was to describe and compare the number of subsequent

referrals for consultation to specialists. between patients referred initially to

general internists. in comparison to patients referred initially to cardiologists,

pneumologists, gastroenterologists, endocrinologists. or rheumatologists. We

also compared measures of continuity of care and of professionnal charges

between these two groups of patients, tollowing their initial referral.

Administrative databases trom the "Régie de l'assurance maladie du

Québec" were used to identify the study population and to measure the

outcomes. Information on known determinants of referral, including case-mix

characteristics, was gathered and included in the multivariate analysis.
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Résumé

Un débat se déroule actuellement concernant la formation et les champs

d'action professionnels respectifs des internistes généraux et surspécialisés,

dans la prestation de soins médicaux spécialisés au Canada. Toutefois, très

peu de données sont disponibles dans la littérature permettant d'évaluer

l'impact de ces deux types de soins sur le niveau d'utilisation des ressources,

ainsi que leurs conséquences sur la santé.

Notre objectif est de décrire et de comparer des patients référés

initialement en médecine interne générale, avec des patients référés

initialement en cardiologie, pneumologie, gastroentérologie, rhumatologie ou

endocrinologie, quant au nombre de consultations spécialisées qu'ils ont

obtenues subséquemment. Nous avons aussi comparé des mesures de

continuité des soins et d'honoraires professionnels pour ces groupes de

patients, pour la même période.

Des données de facturation de la Régie de l'Assurance Maladie du

Quebec ont été utilisées pour identifier la population éligible et pour

comptabiliser les résultats. Des données sur les déterminants connus de

l'utilisation des consultations spécialisées, comprenant la sévérité et les types

de pathologie rencontrés, ont été incluses dans l'analyse multivariée.

Il
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Introduction

An extensive debate on the respective roles of internai medicine

generalists and subspecialists in the delivery of health care has been taking

place in the past 20 years. This debate has been driven by growing budgetary

pressures to control the use of heaJth services and increasing fragmentation of

medical knowledge. (1-8) The lack of objective data to describe and compare

practice patterns has prompted many authors ta request that research in this

area be intensified.(1,5,6,9-13) ln recent years, efforts have been made in the

U.S. to provide new evidence on the advantages and disadvantages of vanous

structures of care involving different mixes of physician specialities. The impact

of these mixes on human resource needs, costs, and quality of care - notably in

the field of primary care - have been reported. However, data are still

insufficient and of unequal methodological value.(12,14)

Provincial governments in Canada, and particularly the Ouebec

government, with the co-operation of medical faculties and other medical

authorities, are presently adapting physician training to increase the number of

general internists. and the structure of care to institute a second line of medical

intervention between general practitioners and subspecialists. While increasing

the number of general internists will provide greater access ta specialized care

in rural and remote areas, it is also assumed that increasing the use of general

internists will lower costs related to the use of subspeciality care and technical

resources, without compromising outcomes. Most of the evidence supporting

these assumptions is weak, and may not be generalizable directly to the

Canadian contexte Even if the assumption of a decrease in the use of technical

resources is likely to apply here, we are not certain of its impact on outcomes of

care. The assumption about a decrease in subspeciality physician resources

use is nat dacumented by any study. This last assumption is crucial because,

withaut this effect, no gain in continuity of care should be expeeted which would

limit any potential gain in quality of care. Cost savings through lesser

technolagy-use could be more than offset by an increase in physician-resource

use.

III
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The debate about the role of general internists and their training

requirements, when compared to medical subspecialists, is presently ongoing

at the politicaJ level, with seemingly little empirical information, and with

potentially important impacts on the delivery of health care in Ouebec and

Canada.

Principal research objective

The primary objective of this study is to determine if there are differences

in the number of subsequent consultations to specialists, between patients seen

initially in consultation by general internists and by medical subspecialists.

Secondary research objectives

1- To determine if there are differences in the continuity of the care

received by patients seen initially in consultation by general internists and by

medical subspecialists.

2- To determine if there are differences in the professional charges

generated for patients seen initially in consultation by general internists and by

medical subspecialists.

Hypotheses

1- Patients referred initially to general internists will have a smaller

number of subsequent referrals for consultation to other specialists than

comparable patients referred initially ta medical subspecialists.

2- Continuity of care will improve with a smaller number of subsequent

referrals and will be higher for general internists' patients.

3- Professional charges will increase with a higher number of

subsequent referrals and will be lower for general internists' patients.

1111
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A) Introduction

There has been an extensive debate on the respective roles of internai

medicine generalists and subspecialists in the delivery of health care in the past

20 years. This debate has been driven by growing budgetary pressures to

control the use of health services and by increasing fragmentation of medical

knowledge. (1-8)

The lack of objective data to describe and compare pradice patterns has

prompted many authors to request that research in this area be

intensified.(1,5,6,9-13) ln recent years, efforts have been made in the U.S. to

provide new evidence on the advantages and disadvantages of various

structures of care involving different mixes of physician specialities. The impact

of these mixes on human resource needs, costs, and quality of care - notably in

the field of primary care - have been reported. However, data are still

insufficient and of unequal methodolagical value.(12,14)

B) General versus subspecialized internai medicine in Canada

ln Canada, most of controversy about the specifie roles of general

internists and medical subspecialists concerns the delivery of secondary1 care.

Pressures to contain costs and to improve the access to specialized care in

medium and sma" size communities, notably in remote areas, have fueled the

discussion of medical manpower priorities in this country.(7,8,16-18) Provincial

governments, and particularly the Quebec government, with the co-operation of

medical faculties and other medical authorities, are presently adapting

physician training to increase the number of general internists, and the structure

1 ln this discussion, we will use the levels of care classification of the Canadian Medical
Association (CMA) and the Royal College of Physicians and Surgeons of Canada
(RCPSC). "Primary care is considered to be the medical service !hat results trom ,,(irst
contact" or "ongoing direct contact" between a patient anda provider ofmedical care. ...
Secondary care is considered to be the medical service that is rendered when a patient is
referred by a primary care provider to a second physician (in mast intances a specialist),
who generally acts as a consultant. Tertiary care is considered to be the medical service
that results when a consulting specialist refers a patient to another specialist, most often
because of the neecJ for medical technology or facilities usually 10catecJ in university health
centers." (15)

1
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of care to institute a second line of medical intervention between general

practitioners and subspecialists.(29-32.1 02)

These policy changes have been guided by assumptions about the

potential benefits of general internists as second line care providers. It is

assumed that general internai medicine caret as opposed to subspecialized

care, could have three major impacts on the process of care: (7.8.16-18)

1- a decreased use of subspeciality consultations.

2- a decreased use of diagnostic tests and technical resources;

3- an improved geographical access to specialized care in medium and small

communities;

ln this literature review, we will describe and analyze the evidence that

supports each of these assumptions and their potential consequences on

quality of care. However. important clarifications must be made in arder to

interpret the data presented. First, because many studies were carried out in the

United States. the differences between American and Canadian health care

systems in relationship to the raies of general internists and subspecialists will

be clarified. Second. important differences between general and

subspecialized internai medicine training and pradiee patterns in Canada will

be described. Finally. to aid in interpretation of studies of quality of care, a

framework for the analysis of quality of care will be presented.

1- Differences between Canadian and American system of care

Three major elements of the structure of care related ta physician

manpower differ between Canada and the United States in relationship ta the

roles of general internists and subspecialists.

1- ln Canada. subspecialists and general internists act most often as

secondary and tertiary care providers. even if they provide some primary caret

especially for patients with chronic, complex or difficult medical problems. The

role of primary care provider in adult medicine has been exercised mainly by

2
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general practitioners or family physicians in this country. In the United States,

not only are general intemists considered primary care providers, but also an

important percentage of subspecialists contribute significantly to primary

care.(4,7,15,16)

2- The utilization of specialists in primary care in the United States is

partly due to the insufficient number of general practitioners and family

physicians trained in medical schools. In the U.S., only 11.5% of physicians are

generalists, if only general praetitioners and family physicians are considered. In

1989, specialists represented 63% of ail active American physicians even when

accounting for general internists and pediatricians as generalists in these

statistics.(3) ln Canada, provincial government policies have ensured that, over

the years, from 50% to 60% of medical school graduates obtain training in

general medicine programs (previously through multidisciplinary internship and

now through family medicine residencies). In the United States, the lack of

policies regarding speciality training in the 1970'5 and 1980'5 has led to the

increased production of subspecialists.(4)

3- ln the United States, methods of physicians remuneration differs trom

one study ta another and often within one study population.(S,6,19) Many of

these payment structures contain incentives that can influence the process of

care.(G,14,20) ln Canada, the population of each province is covered by

universal provincial health insurance plans.

Globally, these differences represent very important limitations in the

generalizability of American-based findings to Canadian situations. American­

based evidence is used in this discussion as it is often the only data available,

even if it has to be interpreted very cautiously in the Canadian contexte

3
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2- Camparlson between general and subspeclallzed Internai
rnedieine ln Canada

2.1- Origin and evolullon of subspeclalized and general Internai
medlcine training programs ln Canada

The progressive increase in medical knowledge during the 20th century

has led to the differentiation and standardization of specialized medical care.

Scientifie development not only expanded the knowledge base, but also gave

rise to non-surgical technologies, or procedures requiring special abilities and

skills. Under these pressures, the internai medicine field has been subdivided

progressively into various medical subspecialities. Training programs centered

on one organ or system have evolved ta allow enough time for the acquisition of

technical skills and for the refinement of speciality expertise.(3,7,18) Because of

the increasing fragmentation of the internai medicine field into highly focused

subspecialities, general internai medicine has re-surfaced in the last decades to

fulfil the need for specialized medical care which emphasizes clinical decision­

making in the context of the whole patient.(7,8,16.18,21)

ln Canada, most of the internai medicine subspeciality training programs

require that a candidate spend three years in an internai medicine training core

program followed by two to three years in a subspeciality fellowship (total of five

to six years). The requirements for a general internai medicine certification are

th ree years of "core" followed by one year of general gr subspeciality internai

medicine training (total of four years).(7,18) Because the first year spent in a

subspeciality training program was recognized as a fourth year of internai

medicine training, Canadian medical subspecialists obtained a double

certification in both general internai medicine and their subspeeiality. However,

in recent years, specifie general internai medieine programs have baen

established in Canada, and some of these have extended theïr training

requirements to two years after the three year core training, instead of one

year.(8.18) The province of Quebec was the first in Canada to accept this

principle in 1995. The training in general internai medicine will be extended

from four to five years, and the certification in general internai medicine will no

longer be provided for medical subspecialists.(102)

4
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2.2- Comparlson of the practlce patterns of gene,al Internlsts and
subspeclallsts ln Canada

Medical specialists assume different roles depending on the setting, the

type, and the geographical location of their praetiee. In addition to elinical work,

they may be involved in medieal teaching, research, and administrative duties.

The place of general intemists in Canada is mainly in secondary care, and even

in tertiary care in sorne instances. Their funetions vary with the size of the

community and with the hospital's mission (academic vs non-academic setting).

ln larger communities (population> 250 000), the role of general internists is

more often limited to the managament of undifferentiated or complex problems

and to some restrieted areas of medical praetiee (pre-operative evaluation for

example). In medium- (50 000 to 250 000) and small- « 50 000) sized

communities, however, they provide consultation on a rnuch broader range of

issues, and they often fulfil secondary care roles (such as endoscopy) that

would otherwise be provided by subspecialists. In these situations, where

general internists provide access to specialized care and to basic technical

procedures, general internists often hold the role of gatekeeper ta

subspecialized medieal care. Finally, in academic centers, general internists

may play a central raie as co-ordinators of care in complex situations (intensive

care for instance), and as teachers of medical students or residents.(7,16-18)

The place of subspecialists is also mainly in secondary and tertiary care.

However, subspecialized care is concentrated to larger- and to certain medium­

sized communities, where they provide the major proportion of tertiary care. The

subspecialist's geographical reach is Iimited by the necessity of a large enough

population ta sustain a viable group praetice, and by the concentration of tertiary

technologies inside academic tertiary care centers.(15,18) Like general

internists, they are involved in teaching, research, and administrative duties.

The research interests of internists and subspecialists differ slightly although

they overlap. Subspecialized research is more often fundamental and organ­

centered. involving applications of new technologies. General internai medicine

research is targeted more toward medical education, technology assessment,

clinical epidemiology, decision analysis, economie evaluation and

bioethics.(7,18) Historically, research has oecupied a greater place in

5
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subspecialized training than in general internai medieine training, even though

this trend may be changing with the development of the new general internai

medicine programs.(18)

Many authors and researchers have commented in the past on the

different approaches and respedive advantages of general and subspecialized

internai medicine. According ta Braunwald (3) and Robinson (18), the specificity

of general internai medieine. relies in its ability. acquired through training and

practice. to use an expertise based mainly on a cognitive rather than a technieal

approach of the patient. Turnbull (cited in (18». Noble (21) and
Contandriopoulos et al (17) state that general internai medicine is not the sum of

medical subspecialities, it is rather a different patient approach that relies on the

integration of ail personal dimensions and health problems. In contrast,

subspeciality care applies ta a restricted field of medicine, which requires a

deeper corpus of knowledge, abilities and technical skills, related to the

corresponding subspeciality.(23)

2.3- Overlap between general and subspeeiallzed Internai medlelne
care in Canada

There is no elear dichotomy between general and subspecialized internai

medicine. In Canada, no data exist on the exact number of subspecialists and

general internists. Subspecialists have an additional certification in general

internai medicine, and some of them are in fact providing general internai

medieine care ta theïr patients, either through shared "on-cali" schedules or

inpatient care with internists or other subspecialists, or because they choose to

do sa for their global praetiee. The proportion of subspecialists having this type

of practiee, or the proportion of their practices devoted ta general internai

medicine is thought ta be minor, but no quantification of this phenomenon is

available at this time. The Royal College of Physicians and Surgeons of

Canada is presently attempting to obtain these data.(7) Furtherrnore, sorne

internists devote a major part of their pradice ta only one subspeciality field of

interest, including a high proportion of related technical aets (cardiac

ultrasounds or vaseular Doppler procedures for example). A 1986 survey by the

Canadian Society of Internai Medicine revealed that, among its members who

6
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did not have a subspeciality certification (=75% of respondents). close to 10%

considered they were praetising exclusively one subspeciality.(22) ln Ouebec.

data on technical procedure billings show that only a minority of general

internists (=10%) have a practice profile with a high percentage of technical

procedures indicating a subspeciality interest. These 10% were performing

51 0,'0 of ail technical procedures billed by general internists in Ouebec.(17) This

evidence tends to confirm that only a minority of general internists have in fact a

subspecialist-like pradice pattern.

3· Quality of care: structure of analysis

Quality of care assessment and outcome research is one of the mast

rapidly growing area ot clinical epidemiology research. Most of the research

efforts have taken place in the United States possibly because of the

emergence of managed care and incentives to lower the costs attributed to

specialized care.(14,24)

ln 1980, Donabedian proposed a three-category classification of

information trom which inferences can be drawn about quality of care.(9,25)

This classification has been accepted and used by many authors and it will be

used in the present discussion. (12,27.28) According to this method of

classification, quality of care can be evaluated on the basis of structure, process,

and outcome:

1-Structural data relate to the setting in which care occurs (a hospital or

cHnic for example). They also include human resources, their training, and the

organizational structure. Costs are included in this category.

2-Process data are the components of the encounter between the health

professional and the patient. They include prescriptions and recommendations

made by the health professiona!.

3-0utcome data reter to the patient's subsequent health status following

health care. Outcome data can be further subdivided into biological health.

health behaviours. and patient satisfaction.(9.27)

As outlined previously, it is assumed that general internai medicine care•

in comparison to subspecialized care (a modification in structure of carel, would

7
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have three major impacts on the process of care:

1- a decreased use of subspeciality consultations.

2- a decreased use of diagnostic tests and technical resources:

3- an improved geographical access ta specialized care in medium and small

communities;

The available evidence concerning each of these assumptions in

relationship to outcomes of care, costs (a component in the structure of carel,

and continuity of care (a component in the process of care) will be described.

4- General versus subspecialized internai medicine

4.1- A decreased use of subspeciality consultations

4,1,1-SubseQyent referral detinjtjQn

Almost ail the literature data on the study of reterral concern the "primary

reterral", defined as the initial reterral tor a consultation requested by a primary

care physician, The term "subsequent reterrals" or "subsequent consultations"

will be used to describe the occurrence of other consultations to specialists for a

patient, following his or her primary reterral.

4.' .2-Ayailable eyidence Qn subseguent relerral use

Referrals from primary care physicians have been the subject of many

studies. However, none ot these studies examined the impact of the speciality

of the consultant on subsequent use ot physician resources. No description of

the subsequent referral phenomenon was found in these publications. Because

of this, the available evidence on primary referral practices will be presented

and will be discussed as to how it could apply to subsequent referrals practices.

4,1 .3-BatiQnale toc the decreased use Qf subspeciality consyltations tor general
internaI medicine patients

From a theoretical perspective, the versatility of internists should allow
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them to provide care on a substantial proportion of a patientes problems

otherwise necessitating a "array" of subspecialists. Theïr training and practice

should render them especially competent in dealing with undifferentiated or

complex i1lnesses, severe iIInesses, chronic diseases, and co-ordination of care

in sorne instances like eritical care medicine.(7,49) Internists do play a role as

gatekeeper to medical subspecialities in some small- and medium-size

communities where they provide internai medicine speeiality coverage locally. It

is speculated that they also play this role in larger eommunities because of their

broad range of specialized expertise.(7,15,17) By definition, an effective and

competent gatekeeper should decrease the need for subsequent referral for

patients they see in consultations themselves. Many authors, as weil as

associations of internists use the gatekeeper function as a strong argument for

an increased role of general internai medicine in health care delivery.(7,8,15)

Opposing views hypothesize that internists may represent an unneeessary step

to subspecialized care that limits or delays access to top quality expertise.(2,6)

4.1.4-Available evidence on referral determinants

Reterral and consultation practices of physicians have been studied

mostly in the primary care context. Reterral practices have to be studied

specifically since theïr relations to other aspects of health eare resource use

(such as the use of test or hospitalization) is unpredictable.(SO,51) Researchers

from Canada, the United States and the United Kingdom have tried to explain

and analyze referral practices in various settings. The most striking and

constant finding of these studies ïs the important variation of referrar practices

between physicians. The ratio from higher to lower referral rate among

praetitioners within relativery homogeneous groups has been found to vary from

three to six.(SO.52-59) Calman et al (52) found that one given physician couId

reter very different proportions of his patients in each subspeeiality area,

implying that physicians who refer a substantial proportion of patients in one

speciality area may be low referrers in another speeiality area. In opposition,

Wilkin and Smith (56) found that higher referrers consulted more for ail

subgroups of patients than lower referrers. However, this study's sampling

procedure was based on reterral rates (a group of high reterrers was compared
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ta a group of low referrers) and it was Iikely, by design, that the high referrers as

a group would have higher rates on average for a majority of diseases, when

compared ta a group with much lower rates overall. Aetual referral rates

reported varied trom 1.6 (57) to 16.4 (60) reterrals per 100 patients seen.

Determinants of referral praetices can be categorized into five groups:

patients' characteristics, referring physician's charaeteristics, health care system

characteristics, consulting physician's charaeteristics, or characteristics of the

interactions between the patient and the physicians involved. A summary of the

findings in relationship to determinants is presented in table 1.

Patient eharaeteristics : Gender (male (56) or female (58,61», and older

age with the exception of the very young (56,58,61,62) have baen associatad

with higher rates of referral. Data on socio-economic class are contradietory;

Wilkin and Smith (56) found higher SES to be associated with lower referrals

while Moore and Roland (58) found the inverse relationship. Marital status had

no effect. (62) Type and severity of medical condition (often described as the

"case-mix" of a medical practice) have a major influence and have been

recognized as the principal determinant of a physician's decision to

refer.(60,63,64) Patient pressures, demands or need for reassurance have also

been identified as important determinants.(63-67)

Primary care physician characteristies: Physician age and number of

years in practiee were not important in sorne studies (56,62) while younger age

was associated with higher referrals in another one.(68) Interestingly, one

American and one British study found that diagnostic certainty and knowledge in

specifie speciality areas were associated with higher referral rates to these

subspecialities.(52,55) No link was found between referral rate and the

specificity of the consultation request.(52) These studies show that ganeral

practitioners vary in their need for speciality consultation based on their own

skill and experience in a particular speciality; higher levels of competence,

sensitivity, and diagnostic acumen of a practitioner in a given speciality area

would lead to a higher (rather than lower) rate of consultation. However, both

studies were carried out in only one practice setting with a few praetitioners,
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• which could limit generalizability of these findings. Their conclusions are

reinforced by a study done in Quebec which found that family physicians with

higher licensure examination scores referred more patients in the first 18

months of their praetice.(69) Attitudes toward risk taking have been found to be

associated with referral practices in one study (physicians with high risk-taking

attitudes refer less) (51). while another study found no association between risk­

taking attitudes and referrals.(70)

Table 1: Summary of IIterature evldence on determlnants of reterrals trom
primary care

Determinant
category

1-Patient
charaeteristics

2-Primary care
physician
charaeterist ics

Assocjated wilh
j[)Çreased referral rate

Male gender (56)
Higher age (56,58,61,62)

Higher SES (56)
nSeverity of medical condition

(60,63,64)
Patient demand (63-67)

Younger age (68)
Group praetice (60)

Diagnostic certainty (52)
nCompetence (55,69)

Assocjated wjth Not associated
decreased referral rate wjth [meaal rate

Male gender (58.61) Marital status(62)

Higher SES (58)

Rural setting (53) Age,Experience(56,62)
Solo vs group(56)

Work Ioad (56)
High risk-taking Risk-taking attitude(70)

attitude (51) Specificity of consult
request(52)

3-Health care system
charaeteristics

Financial incentives
(71,72)

4-Consulting
physician
charaeteristics

5-lnterpersonal
relationship
charaeteristics

nexpeeted quality
of care (66.74)

Positive perception
of the referral (66)

llConfidence of patient
toward his primary care

physician (74)

UGeographical
availability (67,74.75)

nWaiting time (74)

llQuality of communication
between primary care

physician and consultant (66)

•
Access to care and praetice organization have also been identified as a

referral determinants. Urban setting has been associated with higher referral

rates as opposed to rural praetice.(53) Workload has nct been associated with

11



•

•

reterral rates.(56) Contradietory evidence has been found on the effect of the

type of praetice (solo or group).(56.60)

Heatth care system characteristics: The presence of financial incentives

to limit referral have not been found to have a signifiesnt impad on referra1rates

in two British studies.(71.72) These studies demonstrated that the progression

in the rates of referral remained very similar for physicians affected and not

affected by a reform (implemented in the UK). which penalized groups of

general practitioners if they increased their referral rates. One American study

showed that patients enrolled in Health Maintenance Organizations were more

Iikely to be referred than patients who paid a fee-for-services. However, sorne

important problems in methodology, panicularly with adjustment for other

determinants lessened the value of its conclusion.(73)

The comparison of referral rates between countries is very difficult

because of important differences in the availability of unreferred access to

specialized caret and because denominators used in the calculations of the

rates differ trom one country to another. American studies usually use the

frequency of referral per 100 patients seen, while British studies most often use

the number of referrals per 100 patients per year on physicians' capitation lists.

American studies reponed referral rates generally between 1.5% and 4°k

(52,57,61,73) of patients seen, while British studies showed rates generally

between 7% to 110/0 per year (53,55.62,71,72). The Canadian study by

Tamblyn et al (69) reponed an average reterral rate of 7.1 % of patients seen.

Consulting physician characteristics: Geographical (67,74,75) and

organizational availability of the consultants (expected waiting time or restridion

of practice) (74) have been reponed by primary care physicians to influence

their decision ta refer a patient. Other factors such as expeeted level of quality of

care tram the consultant have also been evoked in sorne studies.{66,74)

Characteristics of the patient 1 physjejan interactiQn or Qf the referriog 1

consultant physjcian interaction: Lack of confidence of the patient in his/her

primary care physician, or increased confidence in a consultant on the part of
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the referring physician would both increase the possibility of referral.(74,76) A

qualitative study found that primary care physicians were more likely to refer

patients ta consultants if they experienced a high quality of communication with

these consultants in the past.(66) Muzzin proposes (65) that many non­

quantifiable components of interactions between people involved in referral

decisions could play a very important raie, which could explain in part why so

much variability remains unexplained even after the elaboration of complex

mathematical models for studying referral rates.

Cummins et al (62) argue that personal physicians' charaeteristics may

play the most important role in explaining these residual variations: they

described these as referral threshold variations. However, they did not explore

possible reasons for differences in referral threshold. Moore and Roland en)
proposed that chance alone must be an important factor causing this high

variability in referral rates. They assumed that referrals were relatively rare

events and thus referral rates have many characteristics of the Poisson

distribution. When they used mathematical models based on this type of

distribution on already published data, they found that much of the variance

remaining could be attributed to chance.

4 1,5-Primary referral justification

ln sum, there is still a limited understanding of the clinical decision­

making processes that govern consultation and referral pradices. Investigators

have tried ta characterize reterral decisions according ta their justification to

improve our comprehension of the phenomenon. They identified that reasons

leading to a consultation request can be classified into the following categories:

1-diagnosis or its confirmation;

2-advice on management, either diagnostic or therapeutic;

3-specific investigation procedure;

4-specific treatment or surgical procedure;

5-request for the consultant to take over the management of the patient;

6-reassurance of either the patient. a relative. or the referring physician;

7-specifie request by the patient;
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8-referring physician's education;

g-medical-Iegal reasons.(63,78,79)

This type of classification helps us understand the various factors leading

to the referral decision. However, it has not been translated into quantifiable

charaeteristics that can be used in a multivariate analysis of different types of

practices.

4,1 .6-Agglicatjoos pf primary referrel eyjdençe to sybseqyent reterrals

4.1.6 1-Beferral determjnants

The various primary referral determinants identified previously should

play a raie in subsequent referrals since, by detinition, they occur in a subgroup

of ail the patients receiving a primary referral. In comparison, the population

involved in subsequent reterrals should be expeeted, on average, ta have more

severe, complex, or multifaceted problems than primary care patients who are

referred ta specialists for the tirst time. In these circumstances, severity of iIIness

and comorbidity are likely ta gain in importance as determinants.(37,54)

Charaeteristics of physicians and interactions between persans involved in the

process will likely influence the rate of subsequent reterrals tor consultation.

However, these associations have not been studied.

4.1 .6.2-Beferral justification

The decision process leading ta subsequent reterrals can be different

from the primary reterral decision process. Sorne of the reasons justifying the

request for a subsequent reterral have been deduced tram clinical experience in

the absence of available literature. Factors that may determine the need for

subsequent reterral include:

1- if the diagnostic problem has not been solved, or the question not

answered satisfaetorily by the first consultant;

2- if the consultant identified that the problem was not inside his/her

speciality area ot expertise;

3- if the consultant identitied n.m. problems that needed specialized

expertise;
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4- if the patient had more than one problem and needed simultaneous

care from another subspecialist;

5- when either the patient, a relative, or one of the physicians expressed

the need for a second opinion for the initial problem. either from the same type.
or from another type of specialist.

4,1 ,6 3-Befatjooship between referra1 jUstificatiQn and yse Qf subsequent
referrals

Depending on the principal justification for subsequent referrals. general

internai medicine care and subspecialized internai medicine care could have

different impacts on subsequent referral decision processes. It was postulated

that initial referral to general internists. in comparison with subspecialists,

should decrease the number of subsequent referrals for these patients. One of

the principal arguments supporting that assumption is that the broader field of

competence of general internists should allow them to manage a greater

proportion of a patients' problems. A broader field of competence should be

advantageous for: a) patients experiencing many different problems; b) patients

experiencing non-differentiated problems: c) for patients referred to the wrong

subspecialist because of misinterpreted symptoms. However, the more Iimited

depth in expertise of general internists would be a disadvaotage for: a) patients

presenting with a single circumscribed problem: b) patients requiring technical

expertise for their investigation or treatment. Depending on the population of

patients referred, general internist may decrease or iocrease the use of

subsequent referrals.

Differences in the approach to medical care by general internists and

medical subspeciafists should also affect the probability that the consultant will

identify new problems. The subspecialist, being system or organ oriented.

should be less likely to detect pathologies not directly related to the reason of

consultation than the general internist. This phenomenon should result in fewer

subsequent reterrals asked directly (or on their recommendation) by

subspecialists. This phenomenon should be lessened by the tact that

undetected problems due to the narrower expertise area of subspecialists

should manifest themselves over time. and then possibly could be the subjeet of
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another referral. If so, it may result in another rsfsrral by the primary care

praetitioner. Also, one could suppose that internists should be able to manage a

fair percentage of the new problems they deteet when they fall withïn theïr area

of expertise (the broad field of internai medicine), while they would have to refer

theïr patient for the problems outside the discipline (orthopedie or surgiesl

problems for example).

4,1 ,Z-Summary Qf the eyjdence Qn the decreased use gf subseQyent
consultatiQns by general internists' patients

No direct evidenee was available in the literature with regards to the

decrease in the use of subspeciality consultations by general internists' patients,

when compared ta medieal subspecialists' patients. From the Iiterature on

primary referrals, we found that many referral determinants have been identified,

but their raie in subsequent reterrals is uncertain - espeeially for physicians'

characteristics. Bath general or subspecialized internai medicine care could

reduce the need for subsequent reterrals depending on the reasons for the

primary referral, the severity and the dïfferentiation of disease, the presence of

comorbidity, and the availability of other types of consultants.

4.1 .B-Potential impact Qf reterra1practices Qn guality Qf care

4,1 ,B.1-Appropriateness Qf reterrals

Under-referral as weil as over-referral may have a negative impact on

patient health. Appropriate consultation and referral may lead ta prompt

diagnosis and treatment of conditions that were beyond the immediate expertise

of the primary-care physician. Inappropriate referral may lead to unnecessary

testing and a cascade of increasingly expensive, invasive, and risky procedures

in an often futile search for diagnostic certainty.(46,47,79)

Researchers have tried to evaluate directly the appropriateness ot the

consultations in only a tew publications. Their tindings demonstrate that there is

approximately the same proportion of appropriate reterrals among praetitioners

with high- and low-reterral rates (55% to 60% of clearly appropriate and 15 to

200/0 of unjustified reterrals).(80) Coulter et al (81) found that the same
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proportion ot patients referred from primary care physicians to specialists were

hospitalized or were getting various surgica1 interventions, whether they were

sent by high or low referrers. They concluded that the proportion of appropriate

referrals was probably similar whatever the observed rate. Consequently, no

aeeepted general guidelines exist on referral and no ·target rate· is currently

aceepted, either for primary or secondary referrals. (10,82)

Based on the potential Iink between broader competence, diagnostic

acumen, and higher reterral rates, found in primary care, one could argue that

the more "competent" speeialists should reter more. This is not the subject of the

actual discussion. Stronger and weaker candidates are present in the

distribution of each speeiality and the expertise expeeted from a subspecialist

and trom an internist are not the same. By definition, a particular subspecialist

will be "incompetent" in areas for which an internist is competent, and vice

versa. The abject of the actual debate is to determine if differences in type of

approach and in training between internists and subspecialists do result in

differences in use ot subsequent reterrals - considering that the proportion of

"appropriate" referrals are similar, relative ta each speciality's specifie expertise.

4.1 .B:2-Potential impact Qf a decreased yse Qf sybseqyent referrals Qn
QutCQmes Qf care

Studies ta date have not examined referral rate as a endpoint in

comparisons of care provided by general internists and by medical

subspecialists.(12,33,38-40,44) Accordingly, we cannat know if such

differences were present, and we are not able to conelude if differences in

referral use between speeialities would result in similar outcomes.

Comparison of outeomes of care between HMO and fee-far-service

systems in the U.S. were used to answer this question indireetly because, by

design, HMO have limited the aceess ta subspecialized care through the

interposition of a primary care generalist gatekeeper in addition to other control

mechanisms. A review of literature done by the Agency for Health Care Policy

and Researeh (12) in the U.S. showed that, for the three types of outcomes

(biologieal health, health behaviours, and patient satisfaction), HMO patients
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received more preventive care, their biological outcomes were similar, and theïr

satisfaction was similar or lower than the ones found in fee-for-services patients.

However, the studies cited were not meant to address the specifie comparison

between general and subspecialized internai medicine and most of them did not

measure consultation rate direetly. Internists as weil as general praditioners

may have aded as gatekeepers. In that context, and because of the many

differences in systems discussed previously, the application of such findings

from the American situation to the Canadian health-care system is at best

extremely Iimited.

We are left to conclude that we cannot answer the specifie question about

the impact on outcome of differences in subsequent consultations rates. Very

indirect evidenee could suggest that it is either absent or small.

4.1 8 3-Potentjal impact of a decreased yse Qf sybseQuent referra(s 00

continuity of care

One major concern raised about subspeciality care is its potential

fragmentation for a given patient. (3,4,49,84,85) According to Fletcher and

Fletcher, (49,85) this concern would be especially justified in our context of an

aging population, where people are more Iikely to have multiple chronie

diseases. They expressed the opinion that physieians who manage these

patients should consider their problems in concert rather than piece-meal. A

similar opinion is expressed by Campion.(84) While commenting about the

importance of continuity of care in the elderly population, he stated that, as

cases are getting more complex, the need for a co-ordinating physician who can

integrate ail the dimensions of a patient's health should become greater.

Oecreasing the number of subsequent referrals should theoretically deerease

the total number of physicians involved in the care of one patient. in turn

improving the continuity of care and easing its co-ordination.

Continuity of care has been the subject of numerous studies over the

years. It has been defined and measured in various ways. Initially, continuous

care was defined as the proportion of care received from one single physician or

from several physicians seen through group praetice or referral.(8S-88) ln 1977,
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Bice and Boxerman proposed a quantitative measure of continuity which

considered as continuous the care received from different providers as long as it

was co·ordinated.(88) Authors now distinguish between continuity, which

represents the proportion of care received direetly from the principal physician,

and co·ordination, which is the proportion of care that the principal physician

has planned.(89-93) Fletcher et al (92) proposed that we use the ward

"integration" to describe the sum of co-ordinated and continuous care. Dietrich

et al (91) suggested that this sum should be designated by the proportion of

"managed" care.

Continuity of care has been associated with beneficial effects on multiple

aspects of care and in various settings. It has been shown ta improve physician

to patient relationship through improved communication and identification of

problems. (94) improved patient satisfaction, (90,95,96) and personal

satisfaction. (87,95) It improves compliance to follow-up and to treatment (87)

as weil as access to health care. (19) It decreases health-care-resource use

through a decreased use of tests, (93) a decrease in length of stay when

hospitalized, (90,93) and a decrease in the number of emergency-room

admissions in the elderly. (90) ln almost ail the studies, continuity of care has

been considered as an attribute of primary care and has been studied in

outpatient populations. The study by Lofgren et al (93) was the only one

involving a hospitalized population (n =146). They found, through their

randomized trial, that the patients with the maximized continuity had fewer

laboratory tests (32 vs 44, P =0.01), a trend to decreased length of stay (6 vs 8

days, p = O.OS), while having similar in-hospital mortality (4% vs 3%) and

discharge to nursing homes (29% vs 31 %
). In elderly patients, Col et al (97)

found that the risk of being hospitalized because of non-compliance to treatment

was increased proponionally to the number of physicians seen bya patient. In a

study done in Quebec, Tamblyn et al (98) found that the most important risk

factor associated with the prescription of a potentially inappropriate drug

combination was the number of prescribing physicians.

Continuity of care is probably an important factor in the global quality of

care. A decrease in subsequent referrals could improve continuity of care
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because of the smaller number of physicians involved, in turn improving some

aspects of quality of care, if the global appropriateness ot these referrals is

maintained.

4.1 .8.4-Potential impact of a decreased use of sybsequent referrals on COst

The proportional variations of cost with referral rates is almost undebated.

Most health care costs are generated through physicians for services or

products provided ta their patients directly or on prescription, or through reterral

for diagnostic or therapeutic procedures. Studies done in the United States

suggest that for each dollar of cost generated by a family physician $2 are

generated by the consultant physician, and $4 by the associated hospital.(99­

101) ln a population of 156 hospitalized patients who were seen in

consultation, Lee et al (78) found that consultants recommended on average

$300 worth of supplementary investigation (median of $113 per patient).

Schneeweiss et al (99) studied the economic impact of a family medicine clinic

in an academic medical center. They found that, for patients referred to medical

subspecialities outpatient clinics, the charges per visit were of $127 on average,

and increased to $321 per patient after a year (including laboratory tests).

Another study done in an academic medical center with patients paying fee-for­

services showed that the average referral generated $2,944 in combined

haspital and professional charges over the following six months. The average

cast was $6,792 for patients being hospitalized and $224 for patients managed

only in an outpatient clinic. Hospital charges, consultant physician charges, and

other physicians charges respectively accounted for 720/0, 18%
, and 100/0 of total

charges. In this sample, 67% of the patients referred ta internai medicine

specialities were hospitalized in the followiog six months. (100)

Unfortunately, the cast of not referring a patient has not been measured

as accurately. One cao suppose that the patients reterred in the previous

studies would have needed care even if no consultant had been involved, and

that some of these expenses would have been made anyway. Delayed reterral

may also result in adverse outcomes and necessitate more expensive

interventions.
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Even with these limitations, we can probably conclude that consultation

and referral decisions made by physicians have an impact on the cost of health

care. A decrease in subsequent referrals should probably decrease costs,

unless a large proportion of patients who were not referred went on to develop

potentially avoidable deterioration of their health status. This conclusion is

based, however, on incomplete evidence, and no Canadian·based study was

found to document the generalizability of these findings to our system of care.

4.2- A decreased use of diagnostic tests and technlcal resources
(see table 3 for a summary of the evidence presented)

The second assumption about the potential impact of general internai

medicine care, when compared to subspecialized care, was that it could

decrease the use of diagnostic tests and other technical ressources. Praetices

of general internists and of medical subspecialists have been studied as how

they differ in the use of diagnostic tests and other technical resources for

patients they see in consultation. 5upporting and contradietory evidence will be

presented regarding this assumption, and its impact on outcomes of care and

cost will be analyzed.

42 1-Supporting ev;dençe to the decreased yse of diagnostic tests and
technical reSQurces by general internists

As underlined by Petersdorf (4), the American health-care system, which

relies on a very high percentage of subspecialists. is much more costly thao

health-care systems in other western countries (such as Canada and the United

Kingdom) where subspecialized care has a smaller role. This statement led

many to conclude that overuse of expensive technology by specialists could

partly explain these differences.

ln the early 19805, Manu et al (34) demonstrated that internists ordered

29% fewer tests (p<O.01) such as gastrointestinal procedures, bone marrow

aspi ration and exercise stress tests, for. comparable patients. These patients

were hospitalized arbitrarily to various specialities on a university hospital

general medicine ward (n = 9 608 patients). Mendelhall et al (35) (0= 10 372
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physicians) showed that for patients with three predetermined conditions

(hypertension, coronary artery disease, and diabetes). subspecialists did more

tests per patient than internists (300/0, 470/0. and 70/0 more respedively, p<0.01).

However, internists were using 11 % more tests than subspecialists for patients

with chronic obstructive pulmonary diseases. The interpretation of their findings

was difficult because statistically signifieant differences in baseline elinical

characteristics were present in ail conditions. Greenwald et al (36) in a survey

of 3 000 U.S. physicians in an outpatient setting, found that cardiologists used

more ECGs, but prescribed less drugs than internists for patients with coronary

artery disease or hypertension. The number of other tests and chest X-rays was

similar for the two specialities.

The major question that was left unanswered with these early findings is

the impact of differences in resource use on health outcomes. The Medical

Outcome Study attempted to address these issues. It started in 1986 and

included 20 000 patients from various structures of care in the U.S. It showed

that patients seen by cardiologists and endocrinologists were hospitalized more

often and received more tests j.han patients seen by internists. Cardiologists

also used more prescriptions than internists. These findings were still true,

although attenuated, after various adjustments were made for differences of

case-mix, severity and self-perception of health (odds ratio trom 1.2 to 1.9 tor the

various comparisons, p<O.OS).(37) A tollow-up of this study published in 1995

by Greenfield et al (38) showed that for two targeted chronic conditions

(hypertension and non-insulin dependent diabetes mellitus), an important

difference in health-care resource use between subspeciarists and internists

persisted throughout the four years of active follow-up (point estimates were not

provided). The various outcome measurements were similar between internists

and subspecialists: the clinical condition measured after two years was similar

(blood pressure control, glycated hemoglobin, presence of complications, etc...),

as weil as the self-perceived functional status and well-being measured after

four years. The only exception was a better success with foot ulcers in diabetics

treated by endocrinologists. The mortality rate was· available at seven years and

was also similar in both groups after adjustment. The high rates of lasses te

follow-up and the relatively low statistical power ta detect differences for sorne
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outcomes due to their relative rarity were a concem with this paper. However,

losses to follow-up were non differential between groups, and magnitude of

differences between groups was not large enough to raise concems about

insufficient power.

Schreiber et al (44), who studied patients (n = 890) discharged with a

diagnosis of unstable angina, also found that cardiologists used more invasive

and non-invasive procedures than internists. Cardiologists also prescribed

more drugs than internists in four major classes of anti-ischemic medications.

However, major methodological problems were found with this study. The most

important problem was the failure ta adjust for very important differences

between the groups at baseline. For example, general internai medicine

patients had more atypical symptoms at presentation (52% vs 25%), and less

previous history of cardiac disease (530/0 vs 81 Ok). The direction of bias is

difficult to estimate. It is expected that patients with atypical symptoms will

require more tests to establish a diagnosis, in which case the decrease in use of

tests for internai medicine patients would have been underestimated. However,

it could be expected that patients with past medical history of coronary artery

disease are more Iikely ta obtain a cardiac catheterism when they present for

another episode of unstable angina, in which case the decrease in use of tests

for general internai medicine patients would have been overestimated.

The only Canadian-based research was a prospective study done by

Lauzon et al (33) which compared patients consulting for acute myocardial

infaretion in one community-based hospital in Thetford Mines (Quebec), where

they were treated by intemists (n =278), with patients consulting in eight tertiary

care centers in Canada where they were treated by cardiologists (n = 2900).

Considering only patients presenting their first myocardial infaretion, and after

adjustment for differences in baseline characteristics of severitY, they found that

patients treated by cardiologists had a much higher incidence of cardiac

catheterization and angioplasty. No significant difference in by-pass surgery

were found after one year. No signiticant differences were found for recurrence

of rnyocardjal jnfarctjQn, angjna, and mgrtaljty, both in hospital and after one

year.(see table 2)
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Thetford Mines
Others centers
P value

• Table 2: Results of the study by Lauzon et 81 (33)
(% of patients al 1 year)

catheterism angioplasty
34.4 7.8
65.5 26.7

<0.0001 <0.0001

By-pass
10.7
14.0
NS

mortaliy
13.1
13.4
NS

•

Recently, JoUis et al (131) used a historical cohort design to study the

impact of physician specialities on the outcome of patients with acute

myocardial infarction (n = 8 421 Medicare patients from the U.S.). They

demonstrated that internists used less tests than cardiologists (30% vs 49%

angiographies and 13% vs 190/0 nuclear imagings for example). Internists used

drug therapy less often (9.2% vs 15.8% of thrombolytics for example), and less

by-pass surgery was performed on their patients (4.6% vs 10.30/0) when

compared to cardiologists. Adjusted mortality at 1 year was 12°J'o lower for

patients treated by cardiologists than for patients treated by general internists

(p<O.001). These findings on outcomes are in contradiction with the prospective

multicentered study by Lauzon et al (33), which tound an important difference in

the use of cardiac catheterization and angioplasty post-myocardial intarction,

with similar outcomes of care in hospital and at one year after the event.

Differences in sampling strategies in the two study may partly explain their

divergent results. Another plausible explanation for the contradidory findings

resides in the differences between general internists in Canada and in the

United States, as to their type of praetice (second vs tirst line), their training (4 vs

3 years), and accordingly their expertise in the management of a condition such

as acute myocardial infarction. Because of this, we could be compelled to put

more weight on the Canadian-based study.

4.2.2-Contradictory evidence to the decreased use of diagnQstic tests and
technjcal resoyrces by general jnternjsts

Strauss et al (39) prospectively followed 213 patients with moderate or

severe chronic obstructive lung disease for one year. After adjustment for

severity, no difference was noted in costs, the number of days spant in a hospital

or nursing home, the deterioration of pulmonary function tests or death, whether
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the patients were treated by general praditioners. internists or respirologists.

Relevant to this study was the lack of power due to the small number of patients

in each group (n = 46 in internai medicine group). Bernard et al (40) studied

2,609 patients, hospitalized on the general medicine ward of a teaching

hospital, who were arbitrarily attributed to the care of different subspecialities.

They showed that cost and length of stay were similar among patients who were

under the care of internists and subspecialists. Finally. Levetan et al (41)

showed that the presence of an endocrinologist consultant decreased the length

of stay of diabetics hospitalized in general internai medicine from 8.2 to 5.5 days

(p<O.OOS). One important problem with this study is the baseline differences

between groups that were reported not to be statistically significant (n=104), but

seemed quite imp__'rtant clinically (52% vs 30% respectively of insulin

dependent diabetics in each group for example), and were not accounted for in

the analysis. The authors of these three studies used length of stay as a proxy

measurement of resource use. The limitation to this approach is that length of

stay has been found not to be a good predictor for clinically relevant outcomes

such as death, functional status, and patient satisfaction, and for subsequent

use of resources (readmission).(42)

4 2,3-Summary Qf the eYidence Qn the decreased yse of diagnostic tests and
technical resources by general internists

From the summary presented in table 3, we can see that 1- almost ail

available data shows either a decrease or a similar use of technical resources

by ioternists when compared to subspecialists: 2- the data showing a decrease

in use of tests by internists iovolved more patients with different types of

diagnoses than data showing 00 difference; 3- the methodoligically strongest

studies showed a decrease in use of test by intemists (the study by Bemard (40)

uses length of stay as its outcome, which may not be a good proxy for use of

tests); 4- the only Canadian comparison showed a decrease in use of technical

resources. One conclusion would be that overall il is likely that general internai

medicine care decreases the use of health care technical resources when

compared to subspecialized care.
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Table 3: Summary of lIterature evldence on the potentlal decrease ln use of diagnostic tests and other technlcal

resources by general Internlsts when compared to medlcal subspeclallsts

Au1bor SiW H c1jojcal coodjtjoosQ ConclusjoosQa

Db

Gen. medicine ward

AMI

Unslable angina

COPO

Db, Htn,CAD, CHF

Db. Htn

AMI

Htn,CAO

213 patients

890 patients

532 patients

2,609 patients

104 patients

9608 patients

8,241 patients

3,178 patients

20,000 patients

3,000 physlcians

USA

USA

USA

Michigan

NY state

Quebec

NY state

Michigan

Califomla

Califomla

Wash. state

Ucardiac catetherization and angloplasly.
No di"erence in mortality, recurrence of AMI, or anglna.

Gen. medlclne ward Utechnlcal tests.
No outcome measured.

10,372 physlclans Htn, CAO, Db, COPO Utests for Htn, CAO and Db patients.
ft tests for COPO palients.

No outcome measured. No adjustment for covariates.

UECG.nutilisation of prescribed drugs.
No di"erence ln other tests. No outcome measured.

Utests.U hospitallzatlons.
No outcome measured.

Utests.
No di"erence ln outcomes.

Utests.
12% increase ln mortality.

Utests.
No di"erence ln outcomes. Importa~ differences in

basellne characteristics. No adjustme~ ln the analysls.

No difference in number of days in hospnal, cost, or outcome.
Lowpower.

No difference ln length of stay and cost.

ftlength of stay.
nHyperglycemia.

e AMI.aeute myocardlal infarction, Htn-hypertension, CAO-coronary artery dlsease, Obzdlabetes, COPD-chronlc obstructive pulmonary disease,
CHF.chronic hearth failure.
*U ,ft :Shows the resufts for generallnternal mediclne patients, when compared wlth subspeclallzed care patients. For e)(ample MU tests· mean 'hat
internai medlcine patients have less tests 'han subspecialized care patients.

Strauss (39)

Bernard (40)

Levetan (41)

8chreiber (44)

JoUIs (131)

Greenfield (37)

Greenfield (38)

Greenwald (36)

Manu (34)

Mendenhall (35)

Lauzon (33)
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However, the majority of the evidence presented cornes from primary

care in the United States. It is possible that, for secondary care patients, who

are Iikely to be sicker, this observation is different. The Canadian study and

American studies done with hospitalized patients tend ta show that this finding

could still apply with a less healthy populations. Ali studies except for the ones

performed by Greenfield et al (37,38), had a follow-up of one year or less.

Consequently, we have very Uttle evidence on the long term consequences of

these differences in the use of tests by general internists and medical

subspecialists.

Ove rail. even if most of the available data show a decrease in use of

technical resources by internists, the evidence is certainly not as strong as it is

believed generally, due ta variations in methods, outcomes, and populations.

4,2 4-Potential consequences of a decreased use of diagnostic tests and
technical reSQurces

4,2 4,1-Qo outcomes Qf care

Of ail the studies presented above, only four had both health outcome

measurement and case-mix adjustment or randomization (the ones by Lauzon,

Jollis, Greenfield, and Bernard). Three of them showed no difference in

outcomes between general and subspecialized internai medicine patients, and

one showed a 120/0 increase in mortality one year post AMI. From what has

been presented, no definitive conclusion can be made on the impact of general

versus subspecialized internai medicine care on outcomes. A weak trend for

similar outcomes achieved with lesser use of technology can be hypothesized.

However, sorne evidence is contradietory and the power to deteet differences in

outcome, if they exist, is very low. Most of the data cornes from the United States

and may not apply to our context of specialized-care delivery. Much more

research is needed before we can answer this question satisfaetorify.

4.2.4.2-Qn cost

One undebated issue is that a reduetion in use of technical resources, if

done appropriately t should result in a decrease in cost. Analysis of the sources
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of the growth in physician expenditures showed that, between 1985 and 1988 in

the U.S., specialities with high technical content such as cardiology and

gastroenterology experienced a more important increase in their expenses than

general internai medicine (21.3%, 21.70/0 and 8.6% respeetively).(48) General

internai medicine care, based on previous tindings, may reduce expenditures

related to the use of expensive technical resources. In the United States,

general internists are increasingly used as first line gatekeepers (in managed

care organizations), to decrease use of subspecialized care. In Canada,

general internists may be used as an intermediary step between primary care

and subspecialized care. The benefit of general internai medicine care, in

relationship to a reduction in expenditures, may be much smaller in Canada

than in the United States. Internists seeing patients referred from general

practitioners will need to refer sorne of them to subspecialized care because

they may not have the technical expertise for required investigations, or

because they lack of subspecialized training to manage them. For these

patients, adding this step would not represent a true economy but rather a

duplication of services. For general internists to have an appreciable impact on

costs in Canada, they would have to decrease the use of subsequent

consultations to subspecialized care as weil as the use of technical resources.

4.3- Improved geographical access to specialized car. in medium
and small communities

The third assumption about the potential impact of general internai

medicine care, when compared to subspecialized care, was that it could

improve geographical access to specialized care in medium and small

communities. The Cuebec provincial government, as weil as other

organizations responsible for physician manpower planni ng, have targeted

general specialities (such as general internai medicine or general surgery) to

provide specialized care in small- and medium-size communities outside

university centers in Quebec.(29-31) The goal of these measures was to

prioritize the training of general internists in order to improve local access to

specialized medical care in smaller and remote communities. The geographical

distribution of subspecialists is limited by the necessity of a large enough

population to sustain a viable group praetice, and by the concentration of tertiary
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technologies inside academic teniary-care centers.(15,18) For these reasons,

very little debate remains concerning the policy decisions to increase the

number of secondary care specialists in non-urban areas. Teams of internists

provide specialized medical care in many of these areas in Ouebec. In 1996,

32.50/0 of ail general internists in the province were praetising outside academic

urban areas. (7,17,118) Because this impact is independant tram our research

question, we will not proceed funher in the analysis of this assumption.

C) Conclusion

Provincial governments in Canada, and particularly the Quebec

government, with the co-operation of medical faculties and other medical

authorities are presently adapting physician training ta increase the number of

general internists, and the structure of care to institute a second line of medical

intervention between general practitioners and subspecialists. While increasing

the number of general internists will provide greater access to specialized care

in rural and remote areas, it is also assumed that increasing the use of general

internists will lower costs related to the use of subspeciality care, without

compromising outcomes. Most of the evidence supporting these assumptions is

weak, and may not be generalizable directly to the Canadian context. Even if

the assumption of a decrease in the use of technical resources is Iikely to apply

here, we are not certain of its impact on outcomes of care. The assumption

about a decrease in subsequent use of physician resources is not documented

by any study. This last assumption is crucial because, without this effect, no

gain in continuity of care should be expected which would limit any potential

gain in quality of care. Cost savings through lesser technology-use could be

more than offset by an increase in physician-resource use.

The debate about the role of general internists and their training

requirements, when compared to medical subspecialists, is presently ongoing at

the political level, with seemingly little empirical information, and with potentially

important impacts on the delivery of health care in Quebec and Canada.
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Principal research objective

The primary objective of this study is to determine if there are differences

in the number of subsequent consultations to specialists, between patients seen

initially in consultation by general internists and by medical subspecialists.

Secondary research objectives

1- To determine if there are differences in the continuity of the care

received by patients seen initially in consultation by general intemists and by

medical subspecialists.

2- To determine if there are differences in the professional charges

generated for patients seen initially in consultation by general internists and by

medical subspecialists.

Hypotheses

1- Patients referred initially to general internists will have a smaller

number of subsequent referrals for consultation to other specialists than

comparable patients referred initially to medical subspecialists.

2- Continuity of care will improve with a smaller number of subsequent

reterrals and will be higher for general internists' patients.

3- Professional charges will increase with a higher number of subsequent

reterrals and will be lower for general internists' patients.
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1- Study design

A historieal eohort design was used to answer the research question.

This approach was seleded because of the relatively high frequency of referrals

in the population, and because an unbiased measure of referrals for

consultation could be direetly obtained through this design.

The cohort of the present study was nested inside a larger cohort that has

been studied in another protocol.(69) We will use the terms ·source cohon" or

"source population" ta describe this larger cohort of patients from which we

sampied for the present study. The population ot the present study will be called

the "study population" or "study cohort". We will tirst deseribe the source cohort.

We will then explain the sampling process of the study cohort among the source

cohort population. This two-step selection process is schematized in figyre 1.

1.1- Population of the source cohort

The cohort of ail the family physicians who passed their family medicine

Iicensure examination and applied for Quebec Iicensure in 1991, 1992 or 1993

has been assembled by Tamblyn et al (69) ta study the association between

examination scores and pradice patterns of family physicians. Information has

been gathered on every patient seen by these physicians during the tirst 18 to

30 months of their practice. For ail these patients. additional information on an

18-month period preceding the physician's entry into practice has been

assembled to provide "baseline status" data. The eligible patient population

was composed of ail patients who made a fee-far-service visit to one of the

physicians of the cohort and who were residing in Ouebec for the calendar year

of their visit. Patients who received a prescription from these physicians, or who

were referred by them were also included. A total of 743 family physicians were

eligible for inclusion among which 726 started their practiee in the 18 months

following their licensure examination. They saw a total of 1 340 881 individuals,

who represent 19% of the total population of the province. Over seventy million

claims for medical services and prescriptions were retrieved for these patients.
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1.2· Population of the present study

The present study included ail the patients who were 21 years of age or

aider, referred by a family physician of the source cohort, for a ooosyltatioo with

an eligible medical specialist. The specifie specialities who were iocluded in the

study were general internai medicine, cardiology, respirology, gastroeoterology,

rheumatology and endocrinology. These specialities have been chosen

because their training overlaps substantially with general internai medicine.

They ail share three years of general internai medicine core before specifie

subspeciality training. Exceptions were made for nephrology and hematology

which were not included in the study. Even though they share th ree years of

core training with the other speeialities, chronically dialysed patients and

patients receiving cycles of chemotherapy 1 which may represent an important

part of their respective praetices, frequently obtain primary eare services direetly

fram theïr specialists because of the frequency of their appointments. These

patient populations are probably not comparable to other specialities'

populations for pattern of health-care resource use and we excluded these two

specialities. Neurology patients were not eligible even if this patient population

may represent a substantial part of general internists' case-mix. As neurology

training only shares one year of common training with general internai

medicine, the respective expertise of neurologists and general internists may

become very difficult ta compare even for the same types of clinical problems.

The data on speciality status of the consultan,! were retrieved from physician

claims database (see section 2.3 below).

The point of entry in the present study was set for each patient at the date

of his 1 her consultation (thereatter named lIindex date") with one of the eligible

specialists (thereafter designated as the "index consultant"). The patients were

entered in the general internai medicine cohon of patients (thereatter

designated as the GIM cohort) if the index consultant was an internist, or in the

subspeciality cohort of patients (thereafter named subspeciality cohon) if the

index consultant was one of the other five types of specialists cited above2 .

2We will use the terms -GIM patients- to identifY the patients of the GIM cohort and ·Subspeciality
patients" to identifY patients of the subspeciality cohort.
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Outcome information for each patient was retrieved for a period of nine

months after his 1her index date (the study period). Only the first consultation

to an eligible specialist was considered for patient allocation. Patients were not

allowed to be entered in another study group even if they were referred again by

a family physician of the source cohort to an eligible specialist during the study

periode To maintain independent units of analysis. patients were not allowed to

be re-entered in the study for a second time after the nine months of follow-up of

a previous entry. Information on confounding variables was retrieved for each

patient trom a "baseline" period of 18 months preceding his 1 her index date.

The proportion of subjects recruited in each subspeciality and the case-mix

inside each speciality's patient population was the direct consequence of the

family physicians' praetice in the source cohort .

Patients referred to eligible specialists exclusively for technical diagnostic

or therapeutic procedures were not included. Our purpose was not to compare

the technical intervention or the expertise given on specifie tests by specialists.

but rather to compare how global management of patients by consultants could

affect the subsequent use of health care resources. In order to ensure that

patients included represented new cases evaluated by a given specialist, we

excluded patients who were seen by the index consultant for any type of visit, in

the 12 months preceding theïr index consultation.

Patients seen in consultation less than three months before the end of the

available follow-up period were excluded. The median patient waiting time to

see a general internist in hospital outpatient clinics after referral from a general

practitioner in Quebec was two weeks in 1994 and this delay was highly

variable between specialities. ranging from one to eight weeks.(10S)

Accordingly, we judged that a minimum of three months of observation was

necessary to allow subsequent referral activity to be measured, especially if

more than one referral was involved.

Consultation claims involving patients' temporary identification numbers
or incomplete information on one of the study variables were excluded.
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Consultations were categorized depending on the setting of their occurrence.

Four different settings were considered: l-outpatient, 2-emergency room, 3­

acute care hospitals with the exception of intensive or coronary care units (leU

or CCU), and 4-ICU/CCU. Consultation claims oceurring in long-term eare

facilities were exeluded.

2· Description of the data sources

Five databases were linked to retreive the information needed to conduet

this study. Three of these were administered by Ouebec's universal health

insurance plan (Régie de l'Assurance-Maladie du Québec or RAMQ). They

were linked by unique patient and physician identifiers that were encrypted prior

to the release of the information to proteet confidentiality. The Statistics Canada

1992 census data and the Ouebec Ministry of Transport's database were also

used, and Iinked by health district.

2,1-Medicare registrant database· Contains the Medicare number, name,

address, region, sex, year of birth, day of death and preferred language of ail

Quebec residents who applied for provincial health insurance coverage

(approximately 97.7% of ail Ouebecers).(103) To proteet the anonymity of

patients, only the first three digits of the postal codes were provided.

2,2-Practicing physic;an database· Contains the license number issued to the

physicians as weil as their medical school, year of graduation, speciality, year of

birth, and gender. These data are provided by the Ouebec College of

Physicians which requires this information from each physician applying for a

Iicense in the province.

2.3-Physicjan cfaims database: Contains information on medical services

provided on a fee-for-services basis. Each physician claim record includes the

patiènt Medicare number, the physician license number, the physician's

speciality, the date of delivery of the service, the code of the medical service

provided, the diagnosis for the visit (ICO 9 classification), the location of the

service (critical care or emergency room for example), the license number of the
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physician who referred the patient and the amount paid for the service. With the

exception of patient diagnosis. ail information must be present and meet internai

validation checks for the physician to be reimbursed for the service. A validation

study of the accuracy of billing data for 234 office visits made ta 51 general

practitioners demonstrated that no claim was made for 2.6% of visits. data was

accurate in 97.8% of visits, and codes for the service delivered were accurate in

100% of visits.(1 04)

2,4-S1atjs1jcs Canada censys data' Contains information about the incarne and

education level of Quebec residents. It was used ta create ecological measures

of the soclo-demographic characteristics of the patient population. To protect

confidentiality 1 this information was provided in grouped form, for the 170

CLSC3 districts in Ouebec. The CLSC district from the medicare registrant

database was used to link each patient with surnmary census data. and to

assign them an ecological measure of incorne and education levaI. Postal code

information has been considered to obtain socio-demographic data. We used

CLSC district information because it provides a more refined classification than

the tirst three digits of the postal code in rural areas.

2,5-Geographje distance fHe: The Ouebec Ministry of Transport provided the

investigators with the distance, by road, from the central point in the CLSC

district to the central point of the nearest metropolitan academic tertiary care

center: Montreal, Ouebec City or Sherbrooke. The CLSC designation for each

patient in the study population was used to link the geographic distance file to

patient information.(105)

3- Qutcome definition and measurement

3.1- Principal outcome: Number Qf subsequent medjeal consultations;

The principal outcome variable was the number of subsequent medical

consultations per patient, in the nine months following the index date.

3 The CLSCs or tlCentre local de services ComrT1Jnautaires· are a public networ1< of first line
health and social services organizations that cover ail the province of Quebec.
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Medical consultations4 were defined as consultations to any speciality for

which training is required in internai medicine programs in Cuebec. They are

general internai medicine, cardiology, respirology, gastroenterology,

endocrinology, rheumatology, dermatology, hematology, medical microbiology,

neurology, nephrology and geriatrics.

Subsequent consultations requested by anx physician (rather than only

those requested by index consultants) were included in the outcome. This

choice was justifïed by the multiple potential mechanisms involved in the

generation of subsequent consultations (see literature review, section 4.1.6.2).

For example, a specialist seeing a patient can decide to request another

consultant himself, or give the advice to the referring practitioner to refer the

patient ta another consultant. A patient or a referring physician can also consult

another specialist if the results of the tirst consultation were not satisfaetory, if the

pr~blem has evolved, or if other problems were noticed. A broad definition of

the outcome, including subsequent consultations asked by any physician,

should aHow the measurement of the real impact of the index consultation at the

patient levaI. It should also decrease potential biases created by the unequal

probabilities, between general internists and medical subspecialists, of direetly

asking subsequent reterrals due to systematic differences in theïr approach to

care, as explained in the literature review (section 4.1.6.3).

Outcome information was gathered for three periods of three months (0 to

3 months, 3 to 6 months, and 6 to 9 months) after the index visite Patients'

follow-up information had to be available for an entire three-month period to be

included in the eligible population of any specifie periode Patients dying during

a follow-up period were excluded from the eligible population of the following

periodes). Subdivided time-windows were used because we expeeted to find a

"cascade phenomenon" in the subsequent consultation requests following the

index visit.(46-47) It was anticipated that the effect of the consultant's speciality

on subsequent referrals would be more important early after the consultation,

4 For the purpose of the adual presentation, consultations 10 these specialities will be labeled as
"medical" consultations. They represent a subgroup of ail the consultations 10 any specialities
(including also surgical specialities or psychiatry as examples) which will be designated as 'otal­
consultations.
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and would disappear progressively with time, the last period (between 6 and 9

months) being principally the result of the impact of other determinants of health

care use. Smaller time-windows would have allowed more precise assessment

of this cascade effect, but the small number of expeeted consultations in each

window would have produced unstable estimates. Although no literature was

found to support the choice of the total length of follow-up, we postulated that it

was unlikely that a single consultation would have measurable effect after more

than six to nine months. One exception would be in the cases where the index

consultant continued to follow a patient after the initial consultation, which

should happen only for a minority of the new patients in speeialists' praetiees.

3.2- Secondary outcomes:

3.2.1-Medical versys total subsequent consultations

The total number of subsequent referrals for consultation to any speciality

was also calculated. Because subspecialists are expeeted to restriet their

evaluation of patients to their field of expertise. they could be less likely to deteet

problems that would require consultations outside the internai medicine field

(e.g. surgical). If this phenomenon existed in reality. a decrease in subsequent

referral rates to "medical" specialities for general internai medicine patients

could then be aecompanied by an increase in subsequent referrals to other

specialities that could partially or totally offset the first effect on the total number

of subsequent referrals. We eompared the number of subsequent "medical"

consultations with the 1Q1a! number of subsequent consultations in order to

explore this possibility.

3 2,2-Continuity of care

We postulated that a decrease in use of subsequent referrals should

improve continuity of care for a given patient, whoever his/her regular physician

was. The usual provider continuity (UPC). which is defined as the proportion of

visits made to the usual provider, is the simplest and one of the most widely

used measure of continuity of care.(89-93) As explained by Black (130). this

measure has the disadvantage of being more correlated with use levels than

other measures of continuity. However, it is an easily interpretable and
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understandable measure of concentration of care. This last charaeteristic was of

particular importance in our study because we did not restriet our population ta

outpatients receiving primary care, for which continuity of care measures have

been generally developed and validated. In this context, a measure with no

intrinsic numerical signiticance such as Bice and Boxerman index (88) would be

more difficult to interpret for the inpatient portion of our population, even if this

measure is more sophisticated and less correlated with the level of use of

services. Consequently. we preferred the usual provider continuity because we

intended ta use our continuity index partially outside the precise context for

which it has been validated.

For each patient, we determined who was the physician he/she saw more

often than any other in the three months following index date, and noted his/her

speciality. We calculated the proportion of ail visits that were made to this most

prevalent physician. We included any type of visit (consultation, follow-up visit,

etc...), but excluded claims for radiology and nuclear medicine procedures, as

weil as test interpretations such as spirometry or electroencephalography. This

index was calculated for each patient who had two or more visits in the follow-up

period, including the index visit.

The total number of different physicians a patient has seen has been

associated with an increased risk of hospitalization due to non-compliance to

treatment (97) and with an increased risk of potentially inappropriate drug

combinations in the elderly.(98) The total number of different physicians seen

by a patient in the first three months after the index consultation was used as a

second continuity measure, and compared"with UPC. We applied the same

restrictions to the construction of this variable which were usad in the

computation of UPC.

3.2 3-Pro1essjooal charges

We used the information on the amount paid to physicians on theïr billing

records to compute two measures of professional service charges for the three

months following the index consultation. Charges for claims made direetly or on

the request of the index consultants ware added, ta compute an "index
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consultant's charges· variable. We also calculated the total charges billed by

any physician for each patient. This measure has baen designated as the "total

charges· variable. Because of the nature of the -data sources, the amounts

calculated did not include hospitalization costs or technical procedures costs

other than physician's professional charges associated with them.

4- Confounding variables

Many different variables have been found to be associated with the use of

reterrals. These determinants were grouped in the following categories: 1­

patient characteristics, 2-referring physician charaeteristics, 3- health-care

system characteristics, 4-consulting physician charaeteristics, and 5-personal

interaction charaeteristics (see literature review, sedion 4.1.4). A description of

measurements used in each of these categories follows.

4.1- Patient characteristics

Charaeteristics of patients play an important role in the use of reterral and

must be assessed in comparison between medical practices. They can be

further subdivided into socio-demographic and medical characteristics (often

described as the case-mix).

4. 1.l-Socjo-demographic variables

4.1 1 l-Gender and Age' They were extracted from the Medicare

Registrant database. Gender was provided direetly for each patient in the study.

To protect confidentiality, age was provided in categories of year of birth.

Eleven categories were used: born before 1920, 1920-24, 1925-29, 1930-34,

1935-39, 1940-44, 1945-49, 1950-54, 1955-59, 1960-64 and 1965-69.

Subjects barn after 1969 were excluded ta ensure that only adult subjects were

included. We decided to exclude children ta preserve comparability between

groups because general internists do not see children in consultation (since this

is the role of general pediatricians), while medical subspecialists do.

Two concerns are associated with this type of categorization. FirstIy ,

sorne degree of overlap will be present because subjeets may have entered the
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study during four different years. For example, persons born in 1925 to 1929

could have been between 62 and 66 years old at the index date if it was in

1991, but could also have been up ta 69 years old if they entered the study

population in 1994, thus overlapping with the age distribution of the 1920 to

1924 category. To address this question, we transformed the year of birth

categorization into a continuous age variable. An age was attributed to every

patient corresponding to the median value of the age distribution inside his/her

date of birth category, after accounting for the year of entry into the study. These

category-specific age distributions were based on the Statistics Canada 1991

census data. For example, the 1955 ta 1959 year of birth category subjects

were assigned the age of 34 if they entered the study population in 1991, 35 in

1992. 36 in 1993, and 37 in 1994. Sex specifie age distributions were used for

the oldest category. The age transformation of this category (born before 1920)

is summarized in table 4.

Table 4: Age attribution in the oldest age category (born before 1920)

index year age median age median age
distribution men women

1991 ~ 71 76 77
1992 ~ 72 77 78
1993 ~ 73 78 79
1994 ~ 74 78 79

Secondly, the width of the oldest category increased the possibility of

residual confounding by age. This could have had some importance if health­

care resource use systematically varied between 72 and 80+ years old, and if

the age distribution inside this eategory was different between study groups. We

did not have access to these intracategory distributions and we could not

evaluate precisely if it resulted in confounding, and in what direction it could

have gone. However, if residual confounding by age was present, its magnitude

should have been Iimited overall by the relatively small width of the other

categories. Also, age being a proxy for health status, information on

comorbidity, severity of disease, and pattern of health-care system use should

have decreased this residual confounding phenomenon inside the elderly

category.

41



•

•

4,1,1,2-Sgcjo-ecooomjc statys; Income and education level are two

measures commonly used to summarize a patient's socio-economic status.

Socio-economic status has been associated with health status and use of

health-care resources. Its importance and the direction of its impact as a

determinant of specialized care use is not clear as conflicting results were

obtained.(56,62) ln a study done in Manitoba, Roos and Mustard (107) found

ecological measures of SES to be correlated with health status, death, and

hospitalization, but not with specialized consultation services. We decided to

include these variables in the model, even though we anticipated that socio­

economic status would have a smalt impact on the principal outcome.

An average rneasure of income and education was computed by

Statistics Canada for each of the 170 CLSC districts of the province of Ouebec.

Each patient was attributed the measure computed for both variables aceording

to his district of residence. The average famjly jncorne was used to evaluate

economic status. Using the approach outlined by Blishen (lOS), a summary

index of educational status (net education level) was used ta evaluate education

level. The highest level of education achieved by residents of a CLSC district is

summarized by Statistics Canada in six mutually exclusive categories. Net

education level is the result of the substraction of the proportion of people

without a high-school certificate from the proportion of people with a university

degree or a post-secondary diploma. A positive result indicates a higher

proportion of university-educated people and a negative result indicates a

higher proportion of high school non-attendees or drop-outs. These two

variables were treated as continuous measures in the analysis.

Demissie et al (109) evaluated the validity of ecological variables as an

approximation of socio-economic status (SES) in a population of asthmatic

children in Montreal. When compared ta proxy measurement of SES collected

individually, they found that only 300/0 and 34°k of the subjects were attributed

the proper quintile for net educational level and median income respectively;

discrepancies were within one quintile in 34°k of the cases for educational level

and within 400/0 of the cases for median income. Despite these important errors,

correlation coefficients between the clinical outcome of that study (pulmonary
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funetion tests) and SES values, were of similar magnitude for individual (r =
0.09) and ecological measures (r =0.06 for net educational level, and r =0.07

for median incame). Another interesting finding of this study was that ecological

measures derived from different sizes of ecological approximation gave

remarkably similar results. The smallest groupings were enumeration areas

which contained a maximum of 375 households, and the largest were census

tracts which contained an average of 4 000 households. They did not compare

these two types of groupings with the groupings used in the present study

(elSe districts), which were on average 10 times bigger than census tracts in

urban areas, but smaller in rural areas. Therefore, we could not evaluate

precisely the degree of misclassificatioo potentially generated because of the

size of our ecological approximation.

Socio-economic status constitutes another proxy for health status and

access to care. It is possible that the random error of these indices was non

negligible due ta their ecological nature. It is also possible that systematic error

in these indices underestimated income and educational level (e.g., patients

who consult may be less healthy and may have, on average, a lower incarne

than the meao population in any given ClSe district). However, it is likely that

these measurement errors would have affeeted study groups non ditterentially.

Sorne residual confounding may have resulted, that should have been partially

corrected by the presence of other indirect measures of health status and

access to care such as comorbidity and previous pattern of health services use.

4,' 1 3-Geographical location of prjmary care / access to sybseQyent

referrals' Geographieal location of primary care was evaluated ecologically by

measuring distance, for each patient, from his/her CLSC district to the nearest

aeademie tertiary care center (Montreal, Quebec City, and Sherbrooke), through

the use of the Geographie Distance File. Each patient was assigned a kilometer

value aeeording to his/her CLSC district of residence. Patients living in far north

locations were attributed a distance of 999 km. The setting of the primary care

praetiee (urban vs rural) was reported as a referral determinant at the physician

level.(53) ln the present study, the site of residence of patjents was used to

evaluate bath the setting of primary care and the geographical access to care.
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Distance to the nearest tertiary eare center should refled the importance of the

effort necessitated to access subsequent referrals. espeeially when academic

tertiary care resources are needed. This variable was examined bath as

continuous and categorieal in regression models (see regression model

development section for details).

4.1 2-Patjents' health status yariables

4. 1.2.1-Importance of the case-mix assessment

The patient mix of general internists' and subspecialists' praetices,

though overlapping substantially, can also be quite different. In the present

study, the patient's health status, the type of disease, and the propensity to

health care services use constituted important potential confounding variables.

As demonstrated by Kravitz et al (54), major differences in the case-mix can be

found between specialities. Many authors have outlined the importance of

proper adjustment for comorbidity and severity of disease in patient populations

ta achieve valid comparisons between medical praetices. This is true whether

the studied outcome is hospital length of stay, (42,115) hospital admission or

readmission, (37,42,112) future use of outpatient services, (37,113) cost, (114)

mortality, (42,110-112) or other outcomes of care. (38,42)

Various methods to categorize patients into more homogeneous and

comparable groups have been developed and validated in the literature. Our

study population was recruited both trom inpatient and outpatients care.

Consequently, we decided to include two validated comorbidity indices; one that

was developed with inpatients and another developed with outpatients. To

improve our confounding variable adjustment, we took advantage of the
~

considerable amount of information on health-care services use that was

available for each patient in our database, and computed a variety of indicators

related both to health status and propensity to use resources. In the next

sections, we will describe the two indices used, and the health services

variables that were created for this study.
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4 1.2 2-DefjnjtjQn and measyremeot Qf bealth statys yariables

Charlsoo comorbjdity jndex: This index was developed by Charlson et al

in the United States to prediet mortality at one yeac for consecutive patients

hospitalized 00 a medical ward, depending on the presence of a variety of

medical conditions, as recorded through hospital chan review. It has baen

initially validated in a differeot population having a single disease (breast

cancer), and it was found to be a good predietor of death secondary to comorbid

conditions in the ten years following the initial diagoosis. The index consists of

the weighted sum of 19 significant comorbid conditions. The weights are based

on the relative risk of mortality when the condition is present versus absent.(116)

Other authors have validated this comorbidity index with different sources

of data, different populations, and various outcomes. Roos et al (112) found that

the Charlson index was a goad predictor of mortality at one year and

readmission at three months in patients receiviog commen surgical procedures

(prostatectomy, cholecystectomy, and coronary artery by-pass graft surgery

(CABG)). This study was done in Manitoba with 1 584 subjects. Comorbidity

information was colleeted through physician claims and hospital discharge data

trom the surgery hospitalization and for the preceding six months. A clinical

severity score (American Society of Aoesthesiologists' (ASA) Physical Status

score) calculated through chart review did not improve the model after the

addition of Charlson's index. Correlation coefficients between Chartson score

and outcomes measured were better for mortality (0.46 to 0.72) than for

readmission (0.23 to 0.38). Using chart review, Krousel-Wood et al (117)

compared the Charlson index with other comorbidity indices in 302 patients

undergoing prostateetomy. They found different levels of sensitivity for the

compared indices, but ail were significantly associated with five-year martality

and produced a similar effect on the principal measure of association under

study. Matsui et al (118) found the Charlson index to be correlated with length

of stay in a population of 1 261 patients hospitalized with acute chest pain, after

adjustment for other clinical variables prospectively collected, including many
markers of severity of the heart condition.
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Deyo et al (119) adapted this index for use with administrative databases

using ICD-9 CM diagnostic codes. They validated their adapted index on a

population of 27 111 patients undergoing lumbar-spine surgery. using Medicare

claims for the year preceding the surgery as the source of comorbidity data. In

this relatively healthy population (71°k had a score of 0). they found the index ta

be a predictor of mortality, postoperative complications. use of blood transfusion.

discharge to nursing homes, length of stay and hospital charges. These

associations remained true when using only the codes available trom the

admission for the surgery, even if the scores were lower on average and fewer

medical conditions were deteeted than with the inclusion of information from the

preceding year. Sorne controversy took place on the precise list of diagnostic

codes to use as the translation of the 19 cHnical conditions initially included in

the index.(120-122) Romano et al (123) did a comparison of two different lists of

codes on two populations with different outcomes. Substantial variations were

present in the coding, but results were similar for bath lists in predicting mortality

at one year after CABG and in-hospital complications after lumbar disceetomy.

Concerns may be raised about the reliability of our administrative

database, despite the validation studies cited above. Jollis et al (125) evaluated

the agreement between various data sources. They tound that administrative

data trom the United States (which included information from discharge

summaries). collected at only one hospitalization for each patient, had

unpredictable sensitivity (trom 14% for unstable angina to 830/0 for diabetes

mellitus), but high specificity (from 91 % to 98%), when compared with

prospeetively collected cHnical data. However. the authors recorded data cross­

sectionally and the impact of these discrepancies on the prognostic power of

each datasource was not measured. As mentioned previously, the addition of

clinically based prognostic scores to the Charlson index colleeted over a six­

month period was not found to add predictive information on mortality, and

readmission in another study.(112) Malenka et al (126) compared chart- and

claim-based data trom Manitoba for 485 patients undergoing a prostatectomy

and computed their Charlson comorbidity score. They used only the claim data

of the surgical hospitalization and did not include prior information. The

claimed-based data had less sensitivity than the chart-based comorbidity index
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in the prediction of mortality, although both gave significant results. The

combination of the two datasources produced the index with the highest

predictive value. None of the two studies cited above used longitudinal

information to increase sensitivity. Prior studies suggested that increasing the

period of data collection should increase the sensitivity of this approach.(119) A

validity analysis of the Charlson index has been performed on a subset of 10

000 randomly chosen elderly patients of our source population. The results

showed that the co-morbidity index value was the second strongest predictor of

survival after age. Sex, visit frequency, acute care hospitalization, ICU

admission and nursing home admission were the other variables studied.(124)

ln the present study, the Charlson comorbidity index was computed for

each patient using diagnostic codes (ICD9) listed in the physician-claims from

index visit and ail visits to any physician (either from family praetitioners or

specialists) that were billed in the 18 months prior to the index visit. We used

the list of ICD9-CM codes proposed by Deyo et al (117) because il was

validated with a higher number of patients from different settings.(see appendix

1) We adapted sorne of the ICO-9CM codes to the ICO-9 classification which

was used on the billing files; a slight decrease in precision could result from the

absence of the second decimal point in ICO-9.

The variety of settings and medical conditions for which this index has

been validated led us to believe in its robustness and utility in our study,

especially for the subgroup of patients hospitalized at the time of the index visit.

Its ability ta predict use of resources (Iength of stay for example) in sorne

situations was also an advantage in the context of our research. Sorne

misclassification was expected because of the administrative nature of the

datasources. This missclassification is likely to be non-differential between

study groups.

Ambylatory DiagnQstic Groups (ADG) and Ambulator,y Care Groyps

(ACG): These groupings have been developed as a measure of ambulatory

care case·mix. They have been elaborated and validated using administrative

databases with diagnostic codes. More than 7 000 of the most common ICD9-
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CM cedes are recognized by this system.(127) Ali diagnostic codes are first

clustered inte 34 categories (ADG) with relative homogeneity for expeeted

health service resource consumption. The criteria guiding the clustering process

are the following:

1-likelihood of persistence or recurrence of disease;

2-likelihood of return visit and/or the need for continued treatment;

3-likelihood of the need for specialist services;

4-fikelihood of decreased life expeetancy;

5-likelihood of shon-term or long-term patient disability;

6- expeeted need and cast of diagnostic and therapeutic procedure;

7-likelihood of a required hospitalization.

A decisional algorithm is then aplied to attribute one of the 51 mutually

exclusive Ambulatory Care Groa.;ps (ACG) ta each patient. This algorithm takes

in account the number of different ADG(s) attributed ta a patient. the nature of

these ADGs, and the age and gender of each patient (see appendix 2 for a

description of the 34 ADG clusters).(128-130)

ln the population used for their elaboration, ACG groupings

retrospectively explained 50% of the variation in resources used. This

technique has been validated prospeetively inta four HMO populations in the

United States and has been shawn to prediet 20% of the variation of ambulatory

resource use over one year.(128,129) The limitations previously raised for the

Charlson index on the validity of the data sources may also apply to ACG, even

if ACG were developed using the same type of data that we were using in the

present study. Ali the diagnostic codes recorded for a patient in the 18 months

prior ta the index date were used in ADG computations. This is in agreement

with the recommendations made that at least six months and preferably one

year or more of longitudinal data be used in their computation.(127,130) We

compared the predictive power of ADG groupings (after the initial clustering from

IC09 codes) and ACG groupings (the final, 51 lever categorization using age

and gender) and decided to use ADG groupings in our statistical model

because they gave the highest predictive scores and because we already had

information on age and gender in separate variables.
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preyjous pattern of services ytilizatipn yariables: Administrative

information on previous heaJth care resource use by our patients was utilized to

obtain indirect information on health status, severity of disease, and propensity

ta services use. Ali the tollowing variables were assembled trom an 18 month

period preceding the index date tor each patient, excluding the index visit. They

were examined bath as continuous and categorical measures in regression

models.

Iotal nymber pf visits 10 physicians: Ali visits to any physician were

added. Only one visit per day per physician was counted even if more than one

claim was made by the same physician during one day. Claims sent by two

different physicians for the same patient on a given day, were counted as two

visits.

Iotal nymber gf visils to specialists; From the above total, visils charged

by specialists wece extraeted.

Number of yisits tg emergency rogm; Ali visits made in an emergency

room setting were retrieved. Each different day a patient received services in

the emergency room was counted as one visit. and their total was calculated

without consideration for the number of physicians seen during each visit.

Number gf djfferent phys jejans provjding services; Was defined as the

total number of different physicians who billed for each patient during his/her 18

months baseline period.

Number of acute hospitalizations; A patient was considered hospitalized

when more than one consecutive claim tram acute-care hospital setting was

billed for his\her care. This information was available tram the location code

requested for physician claims. Subsequent hospitalizations were detected

when patients had sequences of more than one consecutive acute-care hospital

claims that were separated by claims from other settings of care (outpatient as

an example), or by a one month period between consecutive inhospital claims.

Number of admissions to intensive care or coronary care ynits

(ICU/CCU); Using billing codes from intensive and coronary care units. the

number of admissions to ICU/CCU was obtained. More than one ICU admission

could be detected during the same hospitalization if consecutive claims fram

ICU were separated by claims trom regular ward setting.
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4 1,2,3- yalidity of bealth statUS yariables

None of our health status variable taken alone could have provided us

with an accurate picture of our population's disease burden. However, as a

group, these measures explained a substantial proportion of the variance in

primary care referral rates in our source population (48.1 %).(124) They should

provide a reasonable estimate of our patients' health status at entry into the

present study. Acute hospitalization. ICU admission and specialized care visits

in the 18 months prior to entry in the study should be powerful markers of

disease severity and complexity. They aisa give us information on how

particular patients interaet with the health-care system and react to iIIness in

terms of propensity to resource use. These variables and particularly other

variables such as the number of different physicians, the total number of visits to

physicians and the number of visits to the emergency room should be of

particular interest in assessing these personal interaction characteristics.

Finally, these markers also provide us with indirect information on access ta

health-care services.

4.2- Physician characteristics

4,2, 1-lndex consuttant

ln this study, the index consultant plays bath the raie of consultant and

subsequent referring physician for his patients. Characteristics other than the

type of speciality could have aeted as confounders. Information on physician­

associated referral determinants was obtained for each index consultant.

Gender was direetly available in our source dataset. lime sjnce eotry jotp

oractice was provided in five categories: graduated before 1960, between 1960

and 1969, between 1970 and 1979, between 1980 and 1988, and after 1988.

The two other characteristics found ta have importance through our literature

review were as follows: 1-setting of praetice, which is indirectly evaluated with

the geographical distance variable, and 2- expertise levels, which we assumed

ta be comparable between groups, relatively to the broadness and depth of

expected knowledge of each speciality.
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4 2,2-lo;t;21 referdog physjcian

As stated previously, the initial referring general praetitioner could have

had some impact 00 subsequent referrals, even if these physiciaos may not

have been the regular source of primary care of our study patients. By definition

in the present study, the referring physician for the index consultation had to be

one of the newly licensed family physician of the source cohort. Variability in the

charaeteristics of these physicians, such as professional experience and age.

was limited by this design strategy.

4 2 3-Sybsegyeot consyltjng physjcjans

Characteristics of physicians executing the subsequent referrals should

not have affeeted the association under study because ail specialist physicians

in the province were potential consultants for both cohorts of our study

population. Accordingly, they could be assimilated as one of the components of

the system of carel which was the same for every patient. The only factor

modulating characteristics of consulting physicians was access ta services.

geographical and organizational. Distance to tertiary care center was used to

assess geographical access ta care. Organizational access limitations not

explained by the geographical characteristics (e.g., size of waiting lists or

limitations in availability for new patients) were assumed to be randomly

distributed between study groups. A systematic variation in organizational

access between groups would be difficult to conceive given the variety of

situations and the huge number of physicians and patients involved in the many

outcome events in each group. If ever this assumption was oot verified,

previous pattern of services utilization variables (especially the number of visits

to specialists) should accouot, at least partially, for differentïal organizational

access to care due to variations of subsequent consultant practices.

4.3- Health-care system characteristics

System of care should not cause confounding since ail patients were

using the same universal system of care. This is one important strength of the

present study which does not select patients according to theïr health insurance

plan. However. the setting of the index visit could have influenced greatly the
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number and the timing of subsequent reterrals. For this reason, patients were

categorized according to the setting of the index consultation inta four

subgroups: outpatient, emergency room, acute care hospital (with the exception

of ICU /CCU), and leu 1 ecu. The setting was introduced as three binary

variables in the regression model, using outpatient as the reference category.

4.4- Persona. Interaction characterlstics

Considering the almost intinite number of components of personal

interactions involved in this study, either patient-physician or referring­

consultant physician, this group of referral determinants should have had a non­

differential influence among study groups. As mentioned before, personal

characteristics of patients that would influence their interactions with physicians

should already be refleeted at least partially by previous pattern ot services

utilization variables. In this context, if there were a systematic variation of these

personal interaction charaeteristics between study groups, we could think of it as

a result of the comparison under study, rather than as a confounder and its

impact would then not constitute a bias.

5- Statistical analysis

Unpaired t tests of means were used in univariate analyzis involving

continuous variables. Chi-square tests were used in univariate analyzis with

categorieal data. Multiple linear regression was used for ail multivariate

analysis. Models were developed specifically for each outcome. The principal

independent variable was speciality of index consultant, with subspeciality = 0

and general internai medicine = 1. Women were coded as 1 in gender

variables. Alpha error was set at 0.01 because of multiple lesting concern and

because of the possibility of underestimated variances due to a potential cluster

effect. Consultants could be involved in many different patients' index visit,

which may have in turn caused sorne cluster effect in the generation of

subsequent referrals for their patients. To explore this possibility, generalized

estimating equations was used ta measure the degree of correlation for the

principal outceme between patients seen initially by the same index consuhant,

and to evaluate the impact of this phenomenen on the width of the confidence
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events (subsequent referrals) were generated by any physicians these patients

encountered, and not only the index consultants. Point estimates and 99%

confidence intervals are provided for each multivariate analysis.

The distribution of the main outcome was studied (figure 2>' Oespite the

skewness of the data, the use of multiple linear regression was justified by the

relatively high trequency of outcome occurrence (38.6% of patients had at least

one subsequent medical consultation), and the large number of observations. Il

allowed a proper estimation of the mean and its standard error for Gaussian­

based confidence intervals, because of the centrallimit theorem. Any small gain

in fit obtained with transformation of the data was judged to be more than offset

by the loss in the ease of interpretation, which charaeterizes linear regression.

Figure 2: Proportion of patients who had subsequent medical
consultations: frequency distribution
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5.1-Model development

ADG groups variables and index consultant's year of graduation
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variables were entered as groups of variable. Previous pattern of services

utilization variables were analyzed individually with muhiple level categorization

and log transformation. Level categorization and log transformation strategies

were compared with untransformed data to determine which method could

maximize the R2 value of a model in which the principal outcome was used as

the dependent variable. They were left untransformed in the final regression

models.

Ali non-grouped variables (with the exception of previous pattern of

services utilization variables) were tested for interaction with the principal

independent variable. Statistically signifieant interactions were analyzed

graphically to verity if they were linear. We categorized the variables involved in

significant interactions and calculated the mean of the residual values for each

category of these variables. using a full regression model (without interaction

terms and with the principal outcome as the dependent variable). The residual

means were plotted as a function of this multiple level categorization for each

variable involved in an interaction. Based on these graphie representations. we

categorized these variables if their interaction was non-linear. The lirnits of

these categories were based on the graphie properties of the interaction.

Results of these model selection techniques are presented in the resufts section.

Residuals. tolerance, variance inflation and eigenvalues were studied

for each outeome. Variables involved in a group or in a statistically significant

interaction were forced in the medels, ethers were kept in the model for the

principal outcome if they reached a p value <0.01 or if they altered the estimated

difference in the principal independant variable. Statistical analysis were done

using SAS software.

6-Ethical considerations

The anonymity of patients and physicians was proteeted by third party

linkage and encryption of identification numbers. Grouped data released from

Statistics Canada rendered any deteetion of a particular patient almost

impossible. No other ethical concerns were raised by this study.
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1· Description of the study populations

A total of 46,158 patients were referred by a family physician of the

source cohort, for a consultation with an eligible specialist. Among this group,

5,400 patients were excluded because they were seen by the index consultant

in the twelve rnonths preceding the index date. 7,608 patients were excluded

because their index consultation took place less than three months before the

end of the available follow-up. Finally, 186 patients were excluded for other

reasons (ternporary identification number, incomplete file, or long term care

facility consultation). The resulting study population consisted of 32,964

patients. A description of the baseline characteristics of the study population is

presented in table 5. Data specifie to the five subspecialities constituting the

subspeciality cohort are also presented.

Slightly more than one quarter (n = 8,756) of ail patients were in the GIM

cohort. In the subspeciality cohort, 47.0% were seen by a cardiologist, 27.2% by

a gastroenterologist, 15.6% by a respirologist, 5.3% by a rheumatologist and

4.8°k by an endocrinologist. Important differences in the setting of the index

consultation were noted; the GIM cohort had a higher proportion of ICU/CCU

patients (12.3% vs 5.50/0) and of emergency-room patients (25.30/0 vs 18.9%
),

with a smalter proportion of outpatients (25.9% vs 40.30/0), than the subspeciality

cohort. Demographie charaeteristies showed little difference between groups,

especially for gender, but GIM patients were slightly aider on average (28.0°,'0 vs

24.1 % in the old age category). A greater proportion of subspeciality patients

resided in urban with tertiary care centers and they had a higher mean net

educational level and family incarne than GIM patients.

Bath cohorts had remarkably similar comorbidity scores and previous

pattern of services utilization, despite variations between subspecialities within

the subspeciality cohort. These findings reinforce the cohorts' comparability in

terms of theïr past medical history and use of health resources.

5 Within results presentation, tables, or figures, percentages may not always sum up to 100%

because of rounding.
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• Table 5: Description of the patient population

Gen. Internai sub- subspeclalltles breakdown
medlclne speclalltles

cardio gastro resp rheum endo

Number of patients 8756 24208 11 385 6595 3770 1 285 1 173

patient characteristjcs
1-pernographiC (°/0 of patients)

Age category--
<62 y.o. 49.8 54.8 48.8 63.0 49.7 68.3 67.9
62 to 72 y.o. 22.2 21.1 23.9 17.5 22.9 14.& 15.3
>72 y.o. 2&.0 24.1 27.3 19.4 27.4 16.9 16.&

Gender (O/owomen) 51.1 51.0 4&.1 53.0 47.5 60.8 68.2

2-GeQgraphical aceess to teniary heanh care (%, of patients)-·
Urban (0 km) 16.0 20.6 18.9 19.1 24.2 31.0 23.3
Intermediate (1 - 100 km) 54.5 54.4 53.4 58.8 53.7 48.2 47.7
Remote (>100 km) 29.5 25.0 27.7 22.1 22.1 20.9 29.1

3-$ocjo-econQmjc sJatys
Net education levelll 0.038
Mean fam~y income ($) 52,550

4-Comorbjdüy (baseline periOd)
Charlson comorb. score 0.85

0.055
56.228

0.83

0.055 0.048 0.045 0.096 0.0&0
57,155 57,39052,44953,55655,757

0.79 0.74 1.21 0.62 0.85

•

5-prevjoys pattern Qf servjces ytilization dyring baseljne perjod (Number of events per patient)
No of visits to physicians 24.3 24.5 23.7 24.3 27.2 23.0 25.6
No of visits to speciafists 11.6 11.6 11.2 11.2 13.1 12.0 12.9
No of emerg. room visits 2.5 2.5 2.3 2.6 2.8 2.6 2.3
No of dîfferent physicians 8.8 9.4 8.9 9.7 10.0 9.2 9.7
No of acute hospitalizations 1.4 1.4 1.3 1.3 1.6 1.5 1.1
NooflCU/CCUadmissions 0.17 0.17 0.24 0.09 0.13 0.10 0.14

Index visU setting (% of patients)
Outpatient 25.9 40.3 33.7 45.6 38.3 60.9 57.0
Emergency rQOm 25.3 18.9 21.6 15.5 15.6 32.5 8.6
Acute care hospital 36.5 35.3 35.5 38.4 41.5 6.5 28.3
Icu/ecu 12.3 5.S 9.2 0.5 4.6 0 6.1

Index consultant charaeteristjcs (% of patients-)
Graduated before 1980 54.3 68.3 73.7 68.4 57.1 46.5 75.8
Women 17.9 5.0 3.0 4.0 6.8 10.& 18.3

Patjents remajnjng available for follow-yp (% of the cohort from 0 to 3 months)
From 3 to 6 months 80.8 81.7 81.9 82.0 79.8 85.4 80.4
From 6 ta 9 months 61.0 62.0 62.2 63.4 59.0 61.9 61.0

•Represent the percentage Qf patjeŒs seen by consultants wilh these characteristics.
2See methodology, section 4.1.1.2 for the definition of the scale (adual range: -0.39 to 0.61).
··The categorization of these varibles was based on muhiple regression model requirements. as
explained in the sectiOn 3 of the results presentatiOn.
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As expected. variations in comorbidity and previous pattern of services

utilization were present among subspeciality groups within the subspeciality

cohort. refleding differences in severity and in case-mix from one subspeciality

to another. The distribution ot the patients among the 34 AOG groupings was

similar in both study cohons.

Differences were noted in index consultants characteristics as GIM cohort

patients were more often seen by recently graduated specialists and by female

physicians (17.9% vs 5.0%). From the consulting physician perspective (not

shown). the 32.964 index consultations were performed by 968 different

consultants; 223 in the general internist cohan (23%). and 745 in the

subspecialist cohon (770/0). The 32.964 patients ot the study population were

available for at least three months of follow-up by definition. Because of

incomplete follow-up information and deaths. 26.860 patients (81.50/0) and

20.351 patients (61.7%) remained available respectively trom three to six

months. and six to nine months after inclusion.

2.. Principal outcome

2.1- Univariate analysis

Overall. the mean number of medical consultations per 100 patients was

75 in the three months following the index consultation. 26 trom 3 to 6 months.

and 23 from 6 to 9 months. During the tirst tollow-up period. 38.6% of patients

had at least one. and 17.50/0 had two or more subsequent medical consultations.

The percentage with at least one medical consultation decreased to 15.7% for

the second follow-up period. and to 13.So/0 for the third period. First. we

compared the two cohorts using univariate analysis. (see table S) The number

of subsequent consultations in medical specialities was higher in the GIM cohort

for the first three month period. equal for the second period. and lower for the

third period. The differences expressed are small. both in absolute terms (7

additional consultations per 100 patients in the first three months. or 1 extra

consultation per 14 patients) and in relative terms (a difference of 9.3% for the

tirst period and of -13.0% for the last period when compared to the overall

mean).
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• Table 6: Humber of subsequent medlcal consultations per 100
patients: unlvarlate analysls

} GN Subspeciality Il gg%CI
cohan cohort for 6

No of consuhations Der 100 Patients
from 0 to 3 months 80 73 7 (2 t 11)
trom 3 to 6 months 26 26 0.5 (-2.3)
from 6 to 9 months 20 23 -3 (-1 . -6)

2. 2- ResuIts of the multiple regre.810n mode1 development

Three variables had significant interactions with the principal association

under study: patients' age, distance trom academic tertiary care cities, and

setting of the index consultation.

Age, was divided into 11 categories to analyze graphically the nature of

its interaction (these subdivisions represented the 11 years of birth categories

trom the data sources).(see figure 3) For each of these age categories, the

residual means of a full model ragression model were calculated in both cohorts

(subspeciality (88) and GlM).

Figure 3:

multiple regression residuals accarding ta age
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•
From this graphical representation, it was tound that the interaction

between age and speciality was non-Unear. and we decided to categorize age

in three levels. The tirst involved the eight younger dates of birth categories

(trom 21 to 62 y.o.) which accounted for 52.4°k of patients. The second involved

the ninth and tenth categories (trom 62 to 72 y.o.) accounting for 22.4°k ot

patients. The third involved the eleventh category (>72 y.o.) accounting for

25.2% of the population. The middle age category was used as the reterence.

Interaction terms with speciality were put in for the first and the third category.

Ta decrease residual confounding due to the width of these three categories, we

introduced an extra variable for each category, defined as the difference

between the age ot the patient and the mean age of the category to which

he/she was attributed. For the two age categories in which a patient was not

included, the value of the corresponding residual variation variables were set at

O. For example, a 37 year old patient, who is in the young age category, was

attributed -9 for young age category residual variation which equals the mean

age of that age category (46 y.o.) minus his age (37 y.o.).

Non-linear interaction between distance and speciality was also found.

We categorized distance in three levels; (see figure 4)

Figure 4:

multiple regression residuals according to distance
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1- academic teniary care cities (distance =0 km); 19.9% of patients,

2- intermediate areas (distance fram 1 ta 100 km); 54.4% of patients,

3- remate areas (distance greater than 100 km); 26.2°k of patients.

The first group was used as the referenee category.

The four setting categories were modelied as four dichotomous variables.

The outpatient variable was chosen as the reference, and interaction terms were

created for the other three.

2.3- Multivariate analysis

With multiple regression, statistieally significant differences between the

two cohorts were found in the tirst follow-up period. However, because of

interactions, no single estimate of the differenee can be reported to characterize

the comparison under study. In other words, the difference between GIM and

subspeciality cohorts ehanged according to the age ot the patient, the setting of

the index consultation, and the access to academic tertiary care. For this

reason, results specifie to strata of these determinants are presented.

The effect of speciality disappeared for the second and third period of

follow-up (as opposed to univariate analysis), meaning that no differentjal

impact of the index consultant's speciality was measurable in our data after

three months. The impact of interaction terms involving speciality also

disappeared and single estimates can be presented for these periods. Results

are presented in table 7 for the first period and in table 8 for second and third

periods.

ln table 7, "â with GIM" expresses the estimated difference in the number

of medical consultations per patient (in the three months tollowing index

consultation), that would result trom the use ot intemists as index consultants. as

compared to subspecialists. Positive results indicate an increased occurrence

of subsequent consultations with general internists and negative results indicate

a decreased occurrence with general internists. Because of interactions, the

results are presented for 36 strata.
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Table 7: Difference (â) ln the number of subsequent medlcal
consultations per 100 patients bat.aen general Internai
medielne and subspeclalities, in the first threa months
after Index consultation, uslng multiple regresslon--

Urban reglon

number of c62 y.o. 62 tp 72 y.Q. ~ 72 y.p.
consuRations â with 99°4 â with 99% âwith 99%

measurecr GIMt a GIA a GIA CI
Settlng
outpatlent 57 26 (14,37) 14 (1 .27) -2 (-14 • 10)
emer. room 116 43 (30,55) 31 (17 • 45) 15 (2,28)
acute care 130 26 (14,37) 14 (1 ,27) -2 (-14 , 10)
ICU/CCU 204 10 (-7 , 26) -2 (-20 • 15) -18 (-35, -2)

Interroedist. region

number of <62 y.o. 62 to 72 y.o. > 72 y.o.
consultations Â with 99% â with 99°4 âwith 99%

measurede
GI~ a aM a aM a

Settlng
outpatient 33 4 (-3 , 11) -8 (-17 , 2) -24 (-33 • -15)
emer. room 92 21 (11,31) 10 (-2 .21) -7 (-18,4)
acute care 92 4 (-3 . 11) -8 (-17 ,2) ·24 (-33 , -15)
ICU/CCU 134 ·12 (-26 .2) -24 (-39, -8) -40 (-55 • -25)

Bemote region

number of $62 v·Q· 62 tQ 72 y.o. ~ 72 v·g·
consultations Â with 99% â with 99°fc. âwith 99%

measurede Glft.,fl a GM a GM a
Settlng
outpatient 22 -1 (-10 ,8) -13 (-24, -2) -29 (--40 , -19)
emer. room 61 16 (6,26) 4 (-8.17) -12 (-24. -0.2)
acute care 66 -1 (·10 .8) -13 (-24. -2) -29 (-40 , -19)
ICU/CCU 85 -17 (-33 , -2) -29 (-45 • -13) -45 (-61 , -30)

** After adjustment for age, gender, region. comorbidity, ADG, PPSU variables, and education
level of patients, setting of index visit. graduation year and gender of the index physician.
e Represents the number of subsequent medical consultations per 100 patients measured in the
study population. in the corresponding region / setting. in the 3 months following their index visil.
QGives the difference (~ ) in the number of consultations per 100 patients in the next three months
that would result from use of general intemists (GIM) as index consultants, as compared to
subspecialists, according to the regression modal. A positive result indicates an increased nurmer
of subsequent consultations with general intemists; a negative indicates the opposite effect.
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• Table 8: Difference in the number of subsequent medlcal
consultations per 100 patients, from three to nln& months
8fter Index consultation, using multiple regresslon··

No of consultations pee 1QG patients

from 3 to 6 months
from 6 to 9 months

measured
occurence·

26.1
22.6

~ with
G)MR

-0.4
-1.9

ggo/oCI
for ~

(-3.6.2.8)
(-4.9 • 1.2)

•

.. After adjustment for age. gender, region, comorbidity, ADG, PPSU variables, and education
level of patients, setting of index visit, and graduation year and gender of the index physician.
• The measured occurence is the number of medical consultations per 100 patients that was
measured in the study population for these time periods.
Q Indicates the difference (6] in the number of subsequent consultations per patient that would
resutt trom utilization of general intemists (GIM) as index consultants, as compared with
subspecialists, according to the regression modal.

When compared to subspeciality cohort, differences in the number of

subsequent medical consultations for the GIM cohort varied from -45

consultations per 100 patients (>72 y.o. ICU/CCU patients from remote regions),

to +43 consultations per 100 patients «62 y.o. emergency room patients from

urban regions). These differences would represent very important changes in

sorne instances, when compared with the actual number of subsequent

consultations per 100 patients that was measured in our study population, for

corresponding strata of region and setting.

Region was an important factor in the comparison. Remote region

patients had less subsequent consultations with internists in 8 out of the 12

strata (with the exception of young patients seen in emergency room) while

urban region patients had more subsequent consultations with internists in 7 out

of 12 strata (with the exception of Icu/ecu elderly patients). Age categories

also had an impact on the difference between internai medicine and

subspeciality, which was of similar magnitude to region. In the less than 62

years old age category, subspecialists' patients had less subsequent

consultations in 5 out of 12 strata, no difference being found in five others. and

the reverse association being present only in ICU/CCU setting in remote
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regions. However, patients 72 years old and over had more subsequent

consultations with subspecialists in 9 out of 12 strata. no difference being found

in two others and the reverse association being present in emergency room

setting in urban ragions. ICU/CCU patients were having a less or equal number

of subsequent consultations in GIM cohort for ail ages and regions strata. The

reverse phenomenon was happening in the emergency room where internists'

patients were having the same number or more subsequent consultations for ail

ages and regions strata, with the exception of elderly in remote regions. No

globai trend was predominant for acute care hospitalized patients or outpatients.

ln summary, the difference between GIM and subspeciality patients is a

funetion of region, patients' ages and setting. Even if these differences can be

quite important relatively to the real occurrence measured in these slrata. no

overail systematic difference across the whole population can be noled. Overall

for the 36 strata presented, GlM patients had more subsequent consultations

(when compared to subspeciality patients) in 9 strata representing 21.6% of the

population, less subsequent consultations in 13 strata representing 23.1 % of the

population. while no statistically significant difference was present in 14 strata

representing 55.3% of the population.

2.3.1-lmpact Qf other variables Qn the principal outCQme

Ali other variables or group of variables (summarized in table 5) were

found to have a statistically significant association to the outcome with three

exceptions. The average family income lost its significance when net education

level was entered in the modal. The number of admissions to ICU/CCU during

the baseline period added no other significant information once the other five

previous pattern of services utilization variables were in the model. Residual

age variation in the old age category added no information as we expected,

because of its very small variability. These three variables were dropped in the

development of the final model.

Setting was a strong predictor of the principal outcome. Outpatient.

emergency room, acute-care hospital, and ICU/CCU were associated with the

number of subsequent consultations in ascending order of frequency. ICU/CCU
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patients having nearly two times more consultations in the first three months

than outpatients. Increasing age, particularly between the young-age and

middle·age group, was also associated with an increase in consultations.

Distance was inversely associated with the number of subsequent

consultations: patients trom intermediate regions having approximately 33%

less consultations, and patients trom remote regions having approximately 50%

less consultations than patients residing in urban regions, on average. Female

patients had a slightly smaller number (=50/0 less) of subsequent consultations

than men, while patients seen by female index consultants had a higher number

(=160/0 more) of subsequent consultations than patients seen by male

consultants. Subsequent consultations increased with decreasing time since

graduation of their index specialist (with the exception of the small number of

patients seen by physicians who had graduated after 1988). Increasing

Charlson comorbidity score was associated with an increased number of

subsequent consultations. The same association was found for the nurnber of

visits to emergency room, acute hospitalizations, visits ta specialists, and for the

number of different physicians seen during the baseline period. ADG groupings

were significantly associated with the outcome as a group. but we will not

discuss their individual effects here. (See appendix 3 for a detailed description

of the regression model with ail regression coefficients and their respective p

values)

3- Secondary outcomes

3.1- Total number of subsequent consultations

The total number of subsequent consultations consisted of ail subsequent

consultations ta any subspeciality, as apposed to "medical" consultations that

were Iimited to consultations to specialities within the internai medicine field.

Medical consultations (the principal outcome) constituted 66.7% of the total

number of subsequent consultations in our study population. Overall, the mean

number of consultation per 100 patients was 112 in the three months following

the index consultation, 42 from three to six months, and 37 from six to nine

months. During the first follow-up period, 51.1°k of patients had at least one,

and 26.1% had two or more subsequent consultations. The percentage with at
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least one consultation decreased to 23.4% for the second follow-up period, and

ta 20.9% for the third period.

The same multiple regression model that was used to predict Mmedical­

consultations was applied ta the ~otal number" of consultations ta assess

changes in trends between the two outcomes. We calculated the 36 strata­

specific differences between GIM and subspeciality cohorts. with their 990/0

confidence intervals (not provided with the text). When we compared -medical­

with "total" subsequent reterrals. the same trends were noted due ta interactions

of patient's age, distance to tertiary care, and setting of the index visit. (See

appendix 4 for a detai/ed description of the regression model results) Older

patients, or patients from a remote region, or those seen initially in leu/ccu

setting have fewer consultations if their index consultation is with a general

internist as opposed to a medical subspecialist, while the opposite effect is

found for young patients tram urban region seen in emergency room.

Overall, the effect ot speciality on the number of subsequent reterrals

slightly decreases when we compare medical and total reterrals. The proportion

of the population having less reterrals with general internists decreases tram

23.1 % to 16.5%
, while the proportion of patients with no statistically significant

impact due to speciality increases from 55.3% to 59.3%.(see figure 5) These

small differences between the two outcomes could suggest that the effect of

speciality is lessened when we consider ail subsequent consultations instead of

"medical" consultation. However, the general interaction trends and the global

resufts are very similar tor the two outcomes. They demonstrate that findings for

medical and total subsequent referrals are generally consistent with each other.

3.2- Continuity of care

3,2,l-Usual grayider continYÎLY (Vpel

The most commonly seen physician in the first three months after index

consultation was identitied tor each patient. This physician was a general

praetitioner in 39.40/0 of internai medicine patients and in 35.90/0 ot subspeciality

patients. This physician was trom the same speciality as the index consultant in
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• Figure 5: Comparlson of the effect of speelallty on tha numbar of
"medlcal" versus ·'total" subsequent consultations; uslng
multiple regresslon.

Medical consultations Total cgnsultatlgns

Cl prapottion of the population
for whom there is no
statistically significant impact
of the index consultant's type
of speciality

El prapottion of the population
having a higher number of
subsequent consultations wilh
general internistst

• proportion of the population
having a Iower number of
subsequent consultations with

l ",eneral internists 1

t when compared to subspecialists

42.40/0 ot internai medicine patients and in 46.0% of subspeciality patients.

Even if these differences were small, they reached statisticaJ significance (Chi­

square p value < 0.001 for each comparison). Because a bigger proportion of

internai medicine cohort came trom inpatient settings, we also identified the

most commonly seen physician considering only outpatient visits in the

computations. The usual provider was again more often a general practitioner

in the internai medicine cohort than in the suspeciality cohort (51.1 0,'0 vs 44.9°J'o,

p < 0.001 for the difference).

•

31 760 patients (96.30/0 of the study population) had at least one visit

during the tirst three months after index consultation and were included in the

computations (23 264 in subspeciality cohort and 8 496 in GIM cohort).

Interactions with patient's age, setting of index consultation, and distance to

tertiary care were again present. However, the difference between the two

coharts was the same whether patients were from an urban or a remote region,

even if interaction was present for patients from intermediary regions. That

explains why the differences between specialities (â) are identical for urban and

remate ragion patients in strata-specific results provided in table 10. -& with
66



•

•

GIM" expresses the difference in UPC, that would result from the use of intemists

as index consultants as compared to subspecialists, according to estimates

produced by the regression modal. Positive results indicate an increased

continuity among patients seen in consultation by internists and negative results

indicate a decreased continuity. As an example, patients less than 62 y.o. trom

urban region, seen in ICU/CCU, had 2.70/0 more visits to their usual provider

(among ail their visits ta any physician) on average when their index consultant

was an internist, as opposed to a medical subspecialist. Measured mean UPC

increased trom urban (40.0%) to intermediate regions (42.2°k), and to remote

regions (46.6°J'o). Differences in UPC between cohorts ranged from -2.6°J'o to

+8.4% according to strata (See appendix 5 for a detai/ed description of the

regression model results).

The results show that the gain in continuity in the GIM cohort, when

compared to subspecialities cohort, increases with age. The gain in continuity

for GIM patients (when compared to subspeciality patients) also increases

gradually with setting: from outpatients to emergency room patients, to acute

care hospitaIized patients, and finally to ICU/CCU patients. This could be

interpreted as gain in continuity with increasing severity of acute medical

problem(s) present at index consultation. Overail, out of 36 strata, patients

initially seen by general internists had an increased continuity in 21 strata, a

decreased continuity in 2 strata, while no statistically significant ditference was

found in 13 strata. These strata represented respectively 47.4%, 12.4%, and

40.2% of the study population. When compared to the resufts on the number of

subsequent medical consultations, it can be noted that 47.4°k had an increased

continuity when seen by a general internist (as compared with a medical

subspecialist) 1 even if only 23.1°k had fewer subsequent medical consultations.

Similarly, only 12.4% had an decreased continuity with general internists while

21.6% had a higher number of subsequent consultations. These discrepancies

could suggest that continuity of care does not depend only on the number of

consultations, but also on other factors, that vary systematically between the

general internists and subspecialists practices. However, the variations of the

differences between specialities trom strata to strata, were consistent for

thecontinuity of care and the number of subsequent consultations (as example,
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• Table 10: Difference ln the proportion of vlsits to the usual provlder
between Internai medicine and subspecielity cohorts, ln
the flrst three months after Index consultation, uslng
multiple regresslon··

(% of vlslts)

Urban region (measured mean UPC - 40.0'%)

c62 y.o. 62 to 72 y.Q.
âwith 99% âwith 99%

GIMQ CI (iN CI
settlng
outpatlent -2.6 (-3.9 • -1.3) -0.7 (-2.5 • 1.0)
emerg. room -0.7 (-2.1 .0.8) 1.2 (-0.5 .2.9)
aeute care 0.9 (-1.2 ,3.0) 2.8 (0.5.5.0)
ICU/CCU 2.7 (0.6,4.8) 4.5 (2.3.6.7)

2' 72 y.o.
âwith 99%
GN CI

1.1 (-0.6.2.8)
3.0 (1.4.4.6)
4.8 (2.6.7.0)
6.3 (4.2 .8.5)

•

I"tefroediate region (measured mean UPC = 42.20/0)

s62 y.p. 62 to 72 y.p. It 72 y.p.
~with 99% Awith 99°fc, âwith 99%
GIM CI (iN CI GM CI

seUlng
outpatlent -0.6 (-1.9 1 0.8) 1.3 (-0.4.3.0) 3.1 (1.4.4.8)
emerg. room 1.4 (-0.1 ,2.8) 3.2 (1.S ,4.9) 5.0 (3.5.6.6)
aeute care 3.0 (0.9,5.0) 4.8 (2.6.7.0) 6.6 (4.5.8.7)
ICU/CCU 4.7 (2.7 , 6.8) 6.6 (4.4,6.6) 8.4 (6.3, 10.5)

Bemote region (measured mean UPC = 46.6°J'o)

s62 v·o. 62 to 72 V.o. It 72 v.o.
~with 99% Awith 99°J'o Awith 99°fc,

GIM CI GN CI GN CI
settlng
outpatlent -2.6 (-3.9 , -1.3) -0.7 (-2.5 • 1.0) 1.1 (-0.6.2.8)
emerg. room -0.7 (-2.1 .0.8) 1.2 (-0.5 • 2.9) 3.0 (1.4.4.6)
aeute eare 0.9 (-1.2.3.0) 2.8 (0.5,5.0) 4.8 (2.6. 7.0)
ICU/CCU 2.7 (0.6.4.8) 4.5 (2.3,6.7) 6.3 (4.2.8.5)

** Aner adjustment for age. gender, region. comorbidity. AOG. PPSU variables, and education
level of patients. seUing of index visit. graduation year and gender of the index physician. A
positive resuh indicates an increased UPC with general intemists; a negative result indicates the
opposite effect.
I! Indicates the difference (â) in the proportion of visils to the usual provider, that would resull from
the utilization of intemists as index consultants as compared 10 subspecialists. in lhe three months
following index visit, according to the regression model.
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elderly patients had less consultations and they had a better continuity when

seen initially by a general internists rather than subspecialists, as compared

with other age strata).

3.2.2-Total number Qf different physicians seen

The total number of different physicians involved in the first follow-up

period was also analyzed. The mean number of different physicians measured

in the population was 7.51 MD per patient from urban regions, 6.41 MD per

patient from intermediate regions, and 5.09 MD per patient from remate regions.

Interactions with speciality of index consultant were again found for setting of

initial consultation, patients' age, and region. Using multiple regression, strata­

specifie differences between GIM and subspeciality patients were calculated

with their respective 99% confidence intervals (See appendix 6 far a detai/ed

description of the regressian results).

Differences between the two cohorts ranged from 0.96 more physician, to

1.36 less physician per patient in the GIM cohort. Translated into the estimated

proportion of the population inside each strata, 41.2% saw a lower number of

different physicians when seen initially by general intemists, while only 13.30/0 of

the population saw a higher number of different physicians. No statistically

significant difference was present for 45.1 % of the population. (see figure 6)

The trend of differences trom strata to strata, and the distribution of statistically

significant differences between cohorts were very similar to what was found in

UPC assessment. This can be interpreted as if the number of different

physicians added virtually no additional information when compared to the

findings from UPC.

3.3- professions' çbarges

During the three months following the index consultation. index

consultant charges (the sum of the charges billed diredly by, or on the request

of the index consultant) were $173 per patient on average with an interquartile

range of $76 to $302. Total charges amounted to $741 per patient on average

with an interquartile range of $200 to $906. Total charges per patients (in the
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• Figure 6: Comparison of the effect of speciallty on usual provlder
contlnulty (UPC), and on tha number of dlfferant
physlclans seen durlng the flrst threa months after Index
consultation; using multiple regresslon.
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tirst three months of follow-up), are presented according ta region and setting in

table 11. These two variables are strong determinants of charges as amounts

measured decreased by 10% to 250/0 (depending on setting) from urban to

remote region. As expected, total charges increased with setting; trom

outpatient ta emergency room, to acute care, and to ICU/CCU. Charges for

Icu/ecu patients were 3.3 ta 3.5 times higher than for outpatients.

Table 11: Average charges per patient, billed by any physician
(total charges), in the first thre. months after index
consultation.

( canadlan $)

Settlng outpatlent emergency hospltallzed 'n leu/ccu
room acute care

Region
urban 498 784 1060 1631
Intermedlate 374 707 964 1334
remote 371 642 954 1249
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New multiple regression models were elaborated for charge outcomes.

Even if age category is associated with each outcome, there is no significant

interaction between age and speciality, meaning that the difference in total

charges between GIM and subspeciality cohorts does not change according to

the patient's age. However, interaction between speciality and distance is

present. Setting is a major determinant of total charges, but an interaction with

speciality is present only for leu/ccu setting. This means that total charges

change according to setting, but that the difference between GIM and

subspeciality patients is similar in ail settings with the exception of ICU/CCU.

Accordingly, only six strata are used in the presentation of differences in total

charges between GIM and subspeciality patients. (see table 12) Strata-specifie

differences in total charges, between subspeciality and GIM patients were

computed according to the multiple regression model. They represent the

difference in charges per patient, that would result trom the use of general

internists as index consultants compared to the use of subspecialists. Positive

results indicate higher amounts for internai medicine patients, and negative

results indicate lower amounts for internai medicine patients.

Table 12: Difference in total charges per patient, between general
internai medicine and subspeciality patients, ln the first
three months 8fter index consultation, using multiple
regression*

( canadlan $)

Settlng

Region
urban
Intermedlate
remote

ICU/CCU

Awith GIMQ 990/0 CI

-54 (-167 ,58)
-205 (-303 1 -108)
-258 (-360 1 -156)

other settlngs

âwith GIM 99°4 CI

121 (27 , 191)
-30 (-70 • 11)
-82 (-137 , -27)

•

• After adjustment for age, gender, region, comorbidity. AOG. PPSU variables. and education
level of patients. setting of index visit, graduation year and gender of the index physician. A
positive result indicates an increase in charges with general intemiSls when compared 10
subspecialists: a negalive result indicates the opposile effeet.
Il Indicales the difference (~) in lolal charges. thal would result from utilizalÏOn of intemists as index
consultanls as compared with subspeciafists, in the three monlhs tollowing index visit. acœrding
to the regression model.
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Total charges are increased by $121 for GIM patients from urban regions,

when compared to subspeciality patients, with the exception of Icu/ecu where

no statistically signifieant difference was found. However, total charges are

decreased for G lM patients from remote regions, regardless of the setting (from

$82 to $258 less). In intermediate regions, total charges are decreased for GIM

patients from ICU/CCU ($205 less with GIM), while no difference is found for

other settings.

We compared the effect of speciality on total versus index consultant's

charges (see figure 7). For total charges, 30.00/0 of the population was

comprised in strata for which charges were lower for GIM patients, 17.6°k of the

population was comprised in strata for which charges were higher for GIM

patients, while 52.4% of the population was comprised in strata for which there

was no statistically significant difference. These percentages were substantially

different for index consultant's charges: 26.20/0 of the population was comprised

in strata for which charges were lower for GIM patients, 40.0% of the population

was comprised in strata for which charges were higher for GIM patients, while

Figure 7: Comparison of the effect of speciality on Index consultant
charges and on total charges, in th. first thr.. months
after Index consultation; using multiple regresslon.

• proportion of the population
with Iower charges. with
general internistst

[J proportion of the population
for whom there is no
statistieally significant impact
of the index consultant's type
of speciality

El proportion of the population
with higher charges, with
general intemistst

•

ImaJ.
charges

t when compared ta subspecialists

Index eonsultant
charges
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33.80/0 of the population was in strata for which there was no statistically

signifiesnt difference. This difference between the two charges outcome could

be interpreted as a demonstration that general internists tend to provide (or

directly ask for) a bigger part of their patients' global care. However. this

tendency does not necessarily produce an inerease in total charges for these

patients. If we consider ail charges, 82.40/0 of patients would have had lower or

equal amounts of charges with general internists than with subspecialists. As it

was the ease for other outeomes, the speeiality of the index consultant had no

signifieant effect on charges for a substantial part of the population, after

multivariate adjustment (See appendix 7 and 8 for a detai/ed description of

results for regression modefs for charge outcomes).
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1· Impact of the consultant's type of speclallty on the number of
subsequent referrals

No general answer can be given concerning the differences in the

number of subsequent consultations to other specialists, between patients seen

initially in consultation by general internists or by medical subspecialists.

Patients reterred to internists and to subspecialists differed in their frequency of

subsequent consultations in the tirst three months, after adjustment for other

reterral determinants. This difference was a funetion of patient's age, distance to

tertiary care centers, and setting of the index visit. No overall advantage was

present for either G lM or subspecialized care. No significant difference in the

number of subsequent consultations was present after three months. In the first

three months, older patients had less subsequent consultations when seen by

internists while younger patients had more. Patients seen in the emergency

room had less subsequent consultations in the subspecialities cohort, while

ICU/CCU patients had more. Patients trom urban regions had more subsequent

consultations in the GIM cohort while patients trom remote regions had less.

These trends were both statistically significant, and clinically relevant,

representing changes from -63% to 40%, relative to the frequencies actually

observed in the corresponding strata of the population. The resulting strata­

specifie differences between cohorts were not statistically significant for 55% of

the study population. Utilization of general internists in second line of care

could reduce the utilization of subspecialized expertise in sorne situations,

espeeially in remote regions. These results could reinforce the actual medical

manpower policies regarding specialized care distribution in these areas.

However these results could also be interpreted as evidence against a

systematic utilization of internists as a second line of care since for a majority of

patients, they either make no difference (55% of patients) or even increase (22%

of patients) the subsequent utilization of consultations.

1.1- Influence of patients' age and setting of the Index consultation

The changes with age and setting could be interpreted as two
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manifestations of the same reality. Older patients, and ICU/CCU patients are

more likely to have multiple problems or to develop more complications than

other patients on average. Inversely, patients presenting themselves at the

emergency room, and younger patients should be more likely to have a single

complaint or problem than other patients on average. The introduction of

comorbidity variables provided adjustment for the chronic conditions of the

patients, since they were measured using information preceding and including

the index consultation. However, the subsequent evolution or the occurrence of

complications was not included in the adjustment, because it was considered as

part of the outcome of care. As a consequence, the broader field of expertise of

internists could give them an advantage when they dealt with older people., or

patients fram critical care, allowing them ta manage a greater proportion of their

problems, even with comparable patients at presentation. For younger patients

or patients presenting with better identified acute medical conditions, the deeper

knowledge of subspecialists may have allowed them to address the complaints

presented with less support from colleagues. when compared to internists who

have less speciality specifie and technical training.

Other explanations could also be considered. Internists may have been

systematically less aggressive with elderly patients and requested less

consultations for them than subspecialists. This could especially be the case if

age distribution inside the old age category differed between the two groups. A

higher proportion of patients greater than 80 years old for internists than for

subspecialists inside this age category could have resulted in residual

confounding by age through this mechanism. Hawever. this could only partially

explain the observed trend. since it would be unlikely to have an important

impact in the other age categories where these trends have also been naticed.

ln the emergency room-setting, it is possible that internists would have

been referred patients with systematically more iII-defined symptoms than

subspecialists on average, even after adjustment for their past-medical history.

Patients with iII-defined symptoms are more likely to be referred to multiple

specialists. and confounding may have resulted that may sceaunt partially for

the increase in subsequent consultations for internists' patients in this setting.
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However. if present, such a phenomenon should have also occurred in the other

settings and could hardly explain the observed trends between settings. Also,

we eould have expected this to increase in elderly subjeets, where the reverse

impact of speciality was observed.

1.2- Influence of distance to tertiary care centers

Academie urban tertiary care hospitals benefit trom a more important

technologieal support and from the immediate availability ot diverse specialized

expertise. Family physicians have a choice of many different specialists for

patients they want ta reter, which is less often the case in intermediate and in

remote regions. For this reason, residual confounding due to differential

speeifieity of presenting symptoms is more likely to have had sorne impact in

urban regions. If present, this confounding effect should have caused an

increase in the number of consultations for GIM patients, when compared to the

subspecialities' patients from urban regions.

The opportunity for general internists ta perform thernselves some

technical diagnostic procedures may differ between regions. In intermediary or

remote regions, general internists often provide technical expertise. such as

endoscopy, which are performed by subspecialists in larger eenters.(7) This

differential access to these procedures may explain in part the increase in

subsequent consultations for general internists patients from urban regions.

However, Contandriopoulos et al (17) did not find systematic variations in the

proportion of basic technical procedures done by internists between high- and

law-population regions in Quebec, suggesting that this phenomenon probably

did not have an important impact in the present study.

Other important factors may have played a role. The availability of a

consultant may weil have different consequences for internists than for

subspecialists. The training and the practice of internists can influence their

way of dealing with uncertainty differently than subspecialists. in which case

internists could be more inclined to manage theïr patient with less support trom

their colleagues. even if they would have used it when available. Aiso •
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organization of services in remote region often causes hospitals to be staffed

either by internists or by subspecialists. but not both. For example. the Rouyn

Noranda hospital is staffed by a team of internists but no permanent medical

subspecialist. while the Rimouski hospital does not have general internists but is

staffed with various medical subspecialists.(118) Since small- and medium-size

cities usually have only one hospital (as opposed to metropolitan areas).

patients seen by internists outside metropolitan regions often have a more

limited geographical access to susbspeciality care. In contrast. patients seen by

subspecialists in these regions do have access to other specialities. This

differential availability could have explained panly the trend observed between

regions. It coufd be argued that these regional organizationaf factors are a part

of the reality of specialized care in Ouebec and that they should not be

considered as confounders, but rather as part of the outcome that was

measured in the present study. However. this argumentation reduces the

generafizability of the present findings to other systems of care.

2- Quantification of the subsequent referral phenomenon

No evidence was available in the literature on the occurence of

subsequent referrals after a tirst consultation. Studies on the economic impact

of referrals (99-101) have suggested that referral could be a trigger for important

resource use involving many other physicians, hospitals, and technical facilities.

Initial reterral represented only a miner part of the expenses. None of these

studies documented the mechanisms by which these costs were generated and

none were from Canada. The present study provides original elements of

quantification of this phenomenon.

After being referred to one of the six specialities under study, 38.6% of ail

patients had one or more consultations to a medical specialist in the three

months tollowing the initial consultation. When we consider ail consultations to

any speciality, 51.1 ok of patients had at least one other and 26. 1ok had'at least

two other consultations in the following three months. Even with a decrease of

approximately 50% in the two following three-month periods, the proportion of

patients undergoing subsequent referrals in each period is far above the
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proportion ot patients from primary care that are referred over one full year

(reterral rates vary from 1.6% (57) to 16.4°k (60) of patients per year in the

literature). For 100 patients referred for consultations ta one of the specialities

under study, 75 subsequent "medical" consultations took place on average in

the following three months, and a total of 123 took place in the following nine

months. If we consider ail consultations to any speciality, almost 200 (n:191)

subsequent reterrals took place over nine months of follow-up, per 100 patients

initially referred by their first line physician. These findings provide the first

quantification of this poorly described phenomenon.

By design, our study population was not comparable to a primary care

general population. The selection implied a first reterral ta specialized care, and

our study population was expected to have more medical complaints and

increased need for diagnostic or therapeutic specialized expertise, when

compared to the general population. This was demonstrated by previous

pattern of services utilization, where 44.6% of patients wece hospitalized in

acute care (and 9.50/0 in ICU/eCU), 44.3% had two or more visits ta an

emergency room, and 49.5% had 5 or more visits ta a specialist in the 18

months preceding the index consultation.

It is not possible, from the information gathered in the present study, ta

determine if the subsequent reterrals measured were justitied by the clinical

condition(s) of the patients involved. From our literature review, we found

evidence to suggest that the proportion of "appropriate" reterrals is similar

whether the referral rates are high or law.(SO-Sl) However, this evidence was

from primary care and we don't know if it can be generalized to the context of the

present study. The number ot "appropriate reterrals" in our population could

have been greater, less, or the same as in primary care. The present study

raises this question but, whatever the answer to this question is, our results

demonstrate how important subsequent referrals can be in health-care human

resources and budgetary planning. This study shows that a first referra1can be

considered as an initial step ta a series of events. It also suggests that what

happens after a first consultation may have even more importance. in terms of

costs and human resources, than the initial consultation.
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3- Documentation of the cascade effect

The "cascade effect" following a first reterral has baen described in case

reports (47), but no quantification is available in the literature at this point. The

present study documents and quantifies this phenomenon. Increased medical

activity takes place in the first three months after the initial consultation. This

activity decreases steeply in the second period and stabilizes during the third

period, approximating the baseline level for this population. The number of

subsequent medical consultations decreases by 65% in the second follow-up

period, and by 69°k in the third, when compared to the first follow-up period.

The same pattern is observed if we consider the total number of referrals (not

provided in the results section), which include ail procedures billed by a

physician on the request of another physician (it includes consultations, but also

other types of visits, billings for X-rays, and nuclear medicine procedures that

were requested by another physician). They show a 67.9% decrease from the

tirst ta the second period, but only a 4.1 % decrease from the second to the third

period. These results show that a "cascade- of events occurs after the initial

referral to a specialist, by a family physician. They also show that it is an acute

phenomenon occurring mainly in the first three months of follow-up.

It could be argued that the entire nine month period should be included in

the "cascade" time window, since the frequency of consultations remained high

even in the third follow-up period. However, the frequencies observed in the

two last periods cannot be compared ta frequencies published in the literature,

because of the selection of our population. They have to be compared to

baseline information of our study population. Baseline utilization pattern

showed an average of 1.9 visits to specialist per patient per three months, 0.41

visits to emergency room per patient per three months, and 0.23 hospitalization

in acute care per patient per three months. Considering that sorne of the

baseline specialist visits were consultations, and that sorne hospitalizations or

visits to emergency room should have led to specialized consultations, these

baseline levels of service utilization probably correspond to the 0.37

subsequent consultation per patient (37 per 100 patients, see section 4.1 of the

results) that we observed in our cohort during the last follow-up period. Another
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argument for the short duration of the cascade effed is the change of impad of

certain reterral determinants over time in our study. Referral determinants that

were Iinked directly to the index consultation, such as speciality of the

consultant, his/her gender, his/her graduation year, and the setting of the index

visit, were strong predidors of subsequent consultations in the tirst three months

of follow-up. These four determinants either completely lost theïr statistical

significance (the first three), or kept a borderline statistical significance (setting

of visit) while losing more than 95% of their predictive power after three months

of follow-up. Other determinants such as geographical access and age, that

were not characteristics of index consultation, remained significant even at nine

months. This observation tends to demonstrate that the index consultations lose

their measurable impact after three months.

The cascade effect, as described by Mold and Stein (47), implied a

causal link between the initial consultation and the cascade of events following

it. Our findings document the presence of a cascade effect following the index

consultation. However, it is not possible to conclude from our data, that such a

causal link was present. The index consultation could have had causal

influence on subsequent referral occurrences but, it could also have been a

marker for another condition (or disease), which explained the need for

subsequent referrals. We propose that the terms "cascade effect" should apply

to the series of event that we described, even though our definition of this

concept slightly differs from what was published originally.

4- Impact of the consultant's type of speciality on continuity
measures

Continuity of care measures differed between patients initially referred ta

internists and to subspecialists, after adjustment for other reterral determinants.

As for the number of different physicians, this difference was in funetion of a

patient's age, distance to tertiary care centers, and setting of the index visit. The

proportion of ail visits made to their most prevalent physician was higher for

internai medicine patients in 21 of the 36 strata required for the analysis (these

21 strata represented 47.4°1<, of the study population). No statistically significant

difference was present in 13 of the 36 strata (40.20/0 of the study population).
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The advantage in usual provider continuity (UPC) for the GIM cohort was higher

with elderly patients, and increased from outpatient to emergency room, acute

care, and ICU/CCU setting, in ascending order. Up to 8.4% more visits to the

usual provider, in proportion, were made by GIM patients, when compared ta

subspeciality patients, which represents a 200/0 increase relatively to the mean

overall UPC of 42.9% of visits. A gain in usual provider continuity for

subspeciality patients was noted in only two strata (12.40/0 of the study

population). Results about the different number of physicians were very similar

to UPC findings. We consider that they do not provide any supplementary

information to UPC results. Internai medicine patients had a general praetitioner

as theïr most prevalent physician slightly more often than subspeciality patients

(39.4%) vs 35.9%). Accordingly, the increase in continuity for GIM cohort was not

due to the tact that general internists more often took over the management of

the patients themselves, thus becoming the most prevalent physician for their

patients.

These results could be interpreted as a demonstration of an improved

continuity of care, on average, for the GIM cohort, with variations of this

advantage according to age, setting, and region. Continuity of care was

increased for elderly and critical care patients in the internai medicine cohort,

and for younger outpatients in the subspeciality cohort. These results appear ta

be consistent with the findings on the difference in the number of subsequent

consultations in these subgroups. However, the proportion of patients initially

seen by general internists who had an increased continuity (47.4°fc.), is quite

different from the proportion of patients who had less subsequent consultations

when seen initially by general internists (23.10/0). Continuity of care was

improved for patients seen initially by general internists in sorne strata of the

population who had similar number of subsequent consultations whether seen

initially by an internist or a subspecialist. This suggests that general internists

may have an impad on theïr patients' continuity of care, that does not depend

exclusively on the number of subsequent consuhations.

However, these findings have to be analyzed cautiously. In the Iiterature,

UPC has been used mostly in the context of primary care. It has been validated
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only once against outcomes of care in the context of secondary care.(93) Ta be

included in the present study. ail patients had ta be referred from primary care

physicians. Accordingly, our population did not constitute a primary care cohort.

It would seem logical that the advantages of increased continuity described in

the primary care literature. also apply to population of different levels of care, as

demonstrated in the study by Lofgren et al (93). But this is the only direct

evidence documenting the effect of continuity on other levels of care.

Consequently. the generalization of the global findings reported in the literature

review to the present context is debatable and should be addressed in future

research.

It would be highly Iikely, trom a conceptual point of view, that continuity of

care increases as the proportion ot care delivered by a single physician

increases (the mathematical value of UPC can be direetly interpreted as that

proportion). But it is not certain that UPC is an appropriate measure of continuity

in other settings than outpatient care. UPC has also been criticized for its high

correlation with level of utilization of services (patients with higher number of

visits have smaller proportion of these to one single physician on average)

(130). In our study. we found UPC scores to decrease tram outpatient, ta

emergency room. ta acute carel and to cntical carel which would confirm this

observation. This could have acted as a confounding factor. since the

proportion of patients in each setting was substantially different between the two

cohorts. We provided specifie results for each setting ta handle confounding by

this differential utilization level.

5- Impact of the consultant's type of speciality on charges

Two different measures of charges have been computed: index

consultant charges and total charges. These charge variables included

physicians' billings for our patient population. They did not include costs related

ta hospitalization or to ancillary tests other than the associated amounts paid to

the physicians. Total charges should be correlated with total costs but no direct

conversion can be made from charges to general costs. since the proportion of

total costs that is devoted to physician billings may vary according to setting or
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other determinants of care.

1nteresting discrepancies were noted between the two measures of

charges. In multiple regression models, charges billed direetly or on the request

of index consultant were higher for internai medicine patients in 40°" of the

population. The reverse trend was observed only in remote regions. These

differences, when compared ta the amounts measured in these strata,

represented increases of up ta 340/0 in index consultant's charges for internai

medicine patients, when compared ta subspeciality patients (not provided in the

result section). When total charges were considered (ail charges billed by any

physician), higher charges for GIM patients were present in only 17.6% of the

population. These results show that more patients would have lower total

charges with general internists as index consultants (30.0%) than with

subspecialists (17.6°1'0). The proportion of the population for whom there was no

differer1ce in charges between the two cohorts increased from 33.8°" for index

consultant's charges, ta 52.40/0 for total charges. The most plausible explanation

for this discordance would be that general internists, on average, dQ manage a

greater proportion of their patients' problems themselves, thus asking direetly

more tests and other procedure than subspecialists. However, this would not

influence the total number of procedures or interventions done for these

patients, as demonstrated by total charges findings. This could also explain

why, continuity of care results seem ta be more favourable ta GIM patients, when

compared to results about the number of subsequent referrals which show no

overall advantage for either cohort. If internists tend to do a bigger part of the

management themselves, Jess follow·up by other specialists would be needed

and, accordingly, increased continuity could be obtained even with a similar

total number of subsequent referrals.

With total charges, the trends noted between strata (relative decrease of

expenses for internai medicine patients from remote region and in ICU/CCU,

relative increase of expenses for internai medicine patients from urban region)

were consistent with results obtained for a number of subsequent consultations

and for continuity.
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6· Impact of other referral determlnants

It was not the principal purpose of this study ta analyze the impact of other

determinants of referral. We included these to adjust for differences in the

populations of patients seen by general internists and by medical

subspecialists. We compared the influence of these covariates on our outcome

tram what has been published in the literature. Ali the determinants that we

included were signiticantly associated with the outcome on univariate analysis.

ln the multivariate analysis, average income did not reach statistical

significance. As expected from the Iiterature review, increasing age (although it

was non linear), urban site of residence, increasing comorbidity, and decreasing

physician experience were also found to be associated with an increased

number of subsequent consultations in the present study.(53,56,58,60-64,68)

There was no consensus on the impact of gender and SES in the

Iiterature.(56,58,61) Male patients and patients with a higher education level

had an increased number of consultations in our study. Gender ot the physician

has not been described as a determinant. In the present study 1 patients seen by

female consultants had a higher number of subsequent reterrals. The setting of

the consultation was associated with the outcome in an intuitively logieal

sequence: outpatient, emergency room patients, acutely hopitalized patients,

and critical care patients had more subsequent consultations in an ascending

arder.

7- Limitations of the present study

An original approach was used to compare the impact of two types of

specialized care on subsequent referrals for consultation. To address this

question, we had to adapt concepts and tools utilized in different systems of

care, or in different levels of care. This study should be eonsidered as an

exploratory step into the knowledge and the understanding of the differences

observed between these types ot specialized care. It is at the hypothesis

generating level on the research cycle. The tindings underlined the inherent

complexity of referral practices and their determinants.
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7.1- Composition of the two cohorts

ln this study, we described and compared a cohort of patients referred by

family physicians to general internists to a cohort of patients referred ta five

predetermined types of subspecialists. Neither the proportion of subjects

recruited in both cohorts nor the proportion of patients recruited in each

subspeciality group were influenced by a predetermined study selection

process. The resulting patient mix of each cohort was a direct consequence of

the naturally occurring process of regular care by family physicians from the

source cohort. The determination of the speciality of the index consultant may

have been subjeet to misclassification because of the double certification of

internai medicine subspecialists in Quebec.6 Physicians are not allowed to bill

in different specialities simultaneously at the RAMQ, and general internists have

important restrictions in the total amount of technical procedures they can bill

during each year in Quebec. Most subspecialists earn a substantial part of their

incame trom technical procedures, and it would be unlikely that subspecialists

choose to bill as internists, with some rare exceptions. This missclassification

should be non-differential in relation to the principal outcome. Accordingly, its

effect. if present. should be small and bias the results toward the absence of

difference between cohorts.

Subspecialists rarely reter to general internists, while general internists

often use subspeciality expertise. It can be argued that this phenomenon could

result in a decreased opportunity for subsequent reterral in the subspeciality

cohort. However, general internai medicine is only one of the twelve medical

specialities that are included in the principal outcome definition, and

subspecialists kâ!l reter patient to any specialist they choose. The eleven other

medical specialities that are preferred by subspecialists for their patients. can be

considered as alternative choices to general internai medicine referrals. Thus,

the small use of general internai medicine reterrals by subspecialists should not

represent a real decrease in opportunity for subsequent reterral and should not

impact on global utilization of subsequent referral by subspecialists. It should

not result in confounding in the present study.

6 ln Quebec, subspecialists have to be certified bath in internai medicine and in theïr respective
subspeciality. See section 2.1 of the literature review.
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Sorne general internists have differentiated their praetice patterns after

years of praetice, eventually providing care almost limited to one subspeciaJity

area. However. even if they loose in part their general approach to care in this

process, they do not have subspeciality training and are not subspecialis1s. This

restriction process is a part of the reality of general internai medicine praetiee

and does not constitute real missclassification, even if it should deerease the

theoretical polyvalence of general internai medieine care. Sorne medieal

subspecialists provide general internai medicine care to their patients, either

through shared "on-cali" schedules or inpatient care with general internists or

other subspeciafists, or because they choose to do so for their global praetice.

This phenomenon would increase the polyvalence of medical subspecialists

and potentially decrease the number of subsequent referrals in the subspeciality

cohort of patients. These practice patterns are thought to be infrequent and

studies are being done ta obtain data on this issue.(7) This phenomenon is a

part of the reality of subspeciality practice and could be considered as a

potentiar strenght of suspeciality care derivery. Accordingly, it should be

considered as part of the outcome and does not constitute real

missclassification.

7.2- Ascertainment of referrals

Identification of consultations was done through anarysis of physician

claims inside the physician claims database provided by the RAMa. The

physician craims database information must satisty internai validity checks for

physicians to be reimbursed. A validation study (104) of this database showed

very good accuracy (97.8%) for the required information and specifically for the

service code. Because of these findings. and because specialists are not paid

for the full amount of a consultation if they do not provide the name of a valid

referring physician, we are confident that the selection process, requiring the

identification of a referring physician, and of a consultation claim, did not suffer

from important misclassification. The exclusion of patients seen in the previous

year by the same physician ensured that the patients included in the present

study we re new patients to these index consultant. Even if they were seen by

these consultants more than one year before index consultation, it could be
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considered that sufficient time had elapsed since the last encounter. and that

they had benefited from a new evaluation of their situation.

Outcome determination is also likely ta be accurate because it relied on

the identification of consultation claims from the physician claims database.

Subsequent consultations asked by any physician for a study patient were

included because of the multiple potential mechanisms involved in the

generation of subsequent consultations (see section 3.1 of the methodology).

7.3- Adjustment for case-mix and comorbidity

Information on diagnostic codes is not required on physician claims at the

RAMa. Its validity has not been documented directly. The Chanson comorbidity

index and ADG groups were computed using this information and may have

been subjeet ta misclassification. From the literature, we know that the Charlson

index has been validated with administrative databases, including a Canadian

database.(119-123) It also has been validated as a predictor of mortality using

RAMa data.(124) However, diagnostic codes information from administrative

data has been shawn ta have lower sensitivity than chart based data.(126)

Considering that the specificity of the diagnosis was acceptable (> 900/0),(125)

we included information from a longer baseline period in arder to increase the

sensitivity by inereasing the number of claims potentially available for each

patient. This approach, though logieal, has not been vafidated. The comparison

of specificity and sensitivity of administrative data, using different lengths of

follow-up, with discharge data and prospectively collected data could be a topic

for future research. Consequently, we were not able ta evaluate accurately the

degree of misclassification present with these data.

Insufficient case-mix and comorbity adjustment are important threats ta

the validity of our findings. However, it is unlikely that physician from specialities

involved in the present study. systematically differ in the accuracy of the

diagnoses reported on their claims from one speciality ta another. However,

even if this missclassification was non-differential between cohorts, it may have

lead ta residual confounding by case-mix and comorbidity. The high specificity
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but low sensitivity of the diagnostic codes are likely ta have produced sorne

underestimation of the severity of cases, and a greater misscJassification for

sicker patients than for healthier patients. According to Charlson score and to

previous pattern of services use variables, both cohorts were similar in the case­

mix of their patients. However, general internai medicine patients were more

often hospitalized in acute care beds or in ICU/CCU than subspeciality patients,

suggesting sicker patients on average. It is therefore possible that residual

confounding by case-mix and comorbidity underestimated the severity of iIIness

of general internai medicine patients, which may have led ta an overestimation

of the number of subsequent referrals for internists patients, when compared to

subspeciafists patients.

Previous pattern of service use (PPSU) variables indireetly provided very

important information on the previous health status of patients. The data used to

compute them was of much better accuracy because it reHed on required fields

trom physician claims, and no diagnostic information was used in them. As a

group, they explained a greater proportion of outcome variation than

comorbidity or ADG categories in the present study. In addition to true

comorbidity, they also provided an indirect measure of the propensity of patients

ta use health services. We believe that, as a group, case-mix and comorbidity

variables provided a good estimate of the health status of our study population.

7.3.1-Differences in the specificity of symptoms al index consuttation

Even with a satisfaetory adjustment for case-mix characteristics, patients

may have differed systematically as to the specificity of the symptoms they

presented at the time of the index consultation. This could be the case

especially for patients from an urban region, where either general internists or

subspecialists are readily accessible (see section 1.2 of the discussion).

Patients with iII-defined symptoms may have been referred more often to

general internists because they are identified as the best resource in these

situations. These patients are more Iikely to necessitate multiple investigations

or consultations than patients with clear-cut diagnoses. Information about the
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type of presentation was not available through our databases.

Confounding may have resulted from this phenomenon, which should

have improperly increased the number of subsequent referrals in the GIM

cohort. when compared to subspecialities' cohort. No quantification of this

phenomenon was possible from our databases. This confounding phenomenon

would have been present mostly in urban regions. It should not have affected

remote region patients as strongly because, for patients from these areas, both

general internists and subspecialists are often not immediately available at the

same hospital. Consequently, in these regions, subspecialists and general

internists cohort of patients should have included their share of patients with iII­

defined symptoms. This phenomenon may explain partially the effect

modification of geographical access on the principal association under study.

7,3 2-lmpact Qf case-mjx and other referral determjoants 00 myniple regressjoo
results

While acknowledging limitations in the case-mix adjustment of the

present study t certain findings support the validity of our methods. The

speciality of the consultant appeared as a significant predictor of the outcome

even after three and six months in univariate analysis. We observed that after

adjustment for confounding. it completely lost its significance after three months,

while other determinants such as age and comorbidity remained significant. It

was expected "a priori", that a single consultation to one type of specialist, when

compared with another one, would have a greater impact on the care received

by a patient in the initial period after the consultation, and that this impact would

diminish over time. We interpreted this change between univariate and

multivariate results as a sign that the confounding adjustment through the

regression model was working effeetively. The observation that other known

reterral determinants were found to be significant predietors in this study also

reassured us on the general methodology used.

The different outcomes still showed relatively concordant results, that

appeared coherent with theoretical advantages of general and subspecialized

internai medicine care. Because no unique answer could found to the research
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question, the results could even be interpreted as evidence for a midpoint

compromise between these two types of care. There was a decrease in the

number of subsequent consultations, in total charges and an increase in

continuity of care for internai medicine patients in the old age category and in

critical care. It can be associated with the wider expertise of general intemists,

that could confer sorne advantage in these situations. There was an increase in

the number of subsequent consultations, and in total charges for internai

medicine patients in the young age category. Young patients are more Iikely ta

have a single circumscribed problem that can be comprehensively addressed

by a subspecialist. These results show that various types of training may

provide advantages in different situations. These complex findings are

consistent with theoretical expectations of the subpopulation in whom internai

medicine care would provide the greatest benefit. As such, they can also be

interpreted as an argument for validity of the findings.

8- Other important considerations in the Interpretation of the results

8.1- Limited evidence on quality of care measures

A decrease in the number of subsequent referrals would represent a

desirable result only if outcomes of care are maintained or improved. We could

not evaluate the impact of increased or decreased number of subsequent

consultations on outcomes of care. Continuity has been associated with quality

of care in the Iiterature but. this was studied mostly on other levels of care (see

section 4 of the discussion). Accordingly, decreases or increases in subsequent

consultations as we observed, are to be interpreted very cautiously in the global

appreciation of quality of care.

8.2- Comparability of appropriateness of care between cohorts

The data sources did not allow assessment of the appropriateness of

referral. In this study. we assumed that the proportion of "appropriate" referrals,

given the expected differences in expertise between specialities, would be

similar between study groups (see section 4.1.8.1. from the literature review).

We assumed that the differences observed were the result of differences in

training or in the approach of patient care, that would vary systematically
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between cohorts. We could not verity these assumptions but, whether they were

verified or not, we measured what could be considered as the impact of real

practices by average physicians with each cohort of patients, rather than the

theoretical impact of what should be the expertise of any speciality.

Discrepancies between optimal practices and real practices, considering the

objectives of training in each speciality, could be a topie for future research.

8.3- Independence of the data and variabillty of the results

ln the present study, 968 different speeialists were involved in the 32 964

index consultations. The average number of patients per index specialist was

34 (39 in internai medicine cohort and 32 in subspeciality cohort). However,

because of the definition of the principal outcome, subsequent consultations

could be requested by any physician encountered by study patients. In the

present study 1 only 16.3% of total subsequent consultations were generated

direetly by the index consultant during the first three months of follow-up. This

proportion decreased to 10.6% for the whole study period of oine months.

Consequently, the majority of subsequent consultations were requested by a

variety of physicians, which should considerably limit any cluster effect. The

degree of correlation for the principal outcome between patients seen initially by

the same index consultant was r= 0.04, the working correlation being estimated

in GEE analysis. Aiso with GEE, we evaluated the impact of this potential cluster

phenomenon on the width of the confidence intervals. Standard errors obtained

through GEE were on average 90/0 bigger than standard errors obtained through

multiple linear regression for the corresponding regression coefficients. In the

present study 1 ninety-nine percent confidence intervals were used to evaluate

the statistical significance of the results presented. Consequently, the Z score

required to achieve significance was 2.576, which represent a 31 % increase in

comparison with a ninety-five percent confidence interval Z score of 1.960. The

ninety-nine percent confidence intervals used in the present study should have

prevented potential type 1 errors generated by underestimation of standard

errors trom clustering effects.
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8.4- Generalizabliity of the findings

Data trom real life practice was used for this study. The inception cohort

was composed of nearly one fifth of Quebec's population, covering ail regions.

and ail age groups. The inception cohort was followed between 18 and 30

months, using data from a universal health insurance plan. As opposed to many

of the studies cited, the present study was not restrieted to particular settings of

care, or to certain insurance plans. As a consequence. the subsequent referral

phenomenon, and of the cascade effect that charaeterizes it, are likely to be

generalizable to the Quebec population, and to other populations using similar

systems of specialized care delivery (such as other Canadian provinces).

However, the direct generalizability of these findings to other countries is limited

by important differences in systems of care, especially in the cases (such as

United States) where internists and subspecialists play a substantially different

raie in health care services delivery.

Generalizability should be preserved even if ail patients were initially

referred by newly licensed family physicians. Referral practices can be affeeted

by the experience of primary care physicians, but it seems unlikely that this

factor would produce an important impact on the course of patients following

their index consultation visit in the present study. Many physicians were

involved in the follow-up of each patient (n=6.3 different physicians on average

per patient), and, in a majority of the cases, these family physicians were not the

most prevalent physician for the patients they referred. Most of subsequent

reterrals were required by other physicians. It would then become very unlikely

that experience of the physician involved in the initial referral, would play a

signifieant differential effect between the two ~ohorts of patients, in the

generation of subsequent referrals.

8.5- Future research directions

The present study raises many questions. The main research question

should also be readdressed through other designs. that could limit potential

biases discussed previously. As example, it would be interesting to compare

subsequent reterral between hospital deserved by teams of subspecialists and

92



•

•

general internists, selecting hospital with comparable catchment areas•

demographic charaeteristics. and geographical availability of tertiary care

resources. Selection bias through differential symptom specifieity would then be

greatly limited. Quality of care could be studied through chart audit for specifie

diagnostics in these hospitals, looking mainly at elements of the process of care,

such as confomity to standard praetiee and lenght of stay. Sorne outcome of

care data eould also be prospeetively studied for these selected populations.

Such reseach could complement existing evidence that was not gathered

specifically to address these issues, or that did not come from the canadian

system of health care and physician training. (33,38,131)

93



•

•

The assumption about the ability of general medicine care to lower the

use ot subsequent reterrals was generally net verified in our study. The reality

appeared much more complex, and showed that the impact of general internai

medicine care varied greatly with the age of the patients, setting of carel and

distance to academic tertiary care centers, when compared to subspecialized

care. Depending on the situation, general internai medicine care was

associated with a decreased number of subsequent referrals, while in other

situations, it could represent a supplementary and Iikely unnecessary

intermediate step between primary and subspecialized care. Similarly,

important variations in charges and in continuity were observed between strata

of the population, even if continuity ot care seemed to be generally greater in the

internai medicine cohort of patients. The findings of this study, although

exploratory, constitute a warning against oversimplification ot the respective

effect of general and subspecialized internai medicine care, on subsequent

resource use, continuity of care, and professional charges.

We quantified the number subsequent referrals after a first consultation.

We demonstrated that this phenomenen was trequent and that it was, on

average, of even greater importance in terms of use of specialized care

resources than the primary referral itself. Our results confirm the existence of the

"cascade eHed- at the scale of populations of patients, while providing sorne

data for its quantification.

The political decisions made in the recent years to promote general

internai medicine in the province of Quebec were partly justified by the need for

an improved geographical access ta specialized care, and by the intent to

institute a second line of care between general practitioners and subspecialists.

The debate about the place of general internai medicine, its training

requirements, and its role compared to medical subspecialities is presently

ongoing. This study outlined the need for research in this area, at a time when

political decisions are being made with very Uttle evidence to support them. We

documented that subsequent referrals constitute an important aspect of the
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potential impact of specialized care. Future research should be aimed at the

verification of our findings, the exploration of the impact of various types of

specialized care on outcomes, and on the development and validation of

epidemiologic tools for this specifie area of research.
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APPENDIX 1

• Charlson comorbidity index
List of diagnostic codes (119)

pjagoosjs Code wejgbt

1- Myocardial infaretion 410-410.9 1
412

2- Congestive hearth failure 428-428.9 1
3- Peripheral vascular disease 443.9 1

441-441.9
785.4
v43.4

4- Cerebrovascular disease 430-438 1
5- Dementia 290-290.9 1
6- Chronic pulmonary disease 490-496 1

500-505
506.4

7- Connective tissue disease 710.0-710.1 1
710.4
714.0-714.2
714.8
725

8- Peptic ulcer disease 531-534.9 1
9- Mild Iiver disease 571.2 1

571.4-571.6
10- Diabetes 250-250.2 1

250.6
11 - Diabetes with chronic complications 250.3-250.5 2
12- Hemiplegia or paraplegia 344.1 2

342-342.9
13- Moderate or severe renal disease 582-582.9 2

583-583.7
585.0
586.0
588-588.9

14, 15,16- Any non-metastatic solid tumor, 140-172.9 2
including leukemia or Iymphoma 174-195.8

200-208.9
17- Moderate or severe liver disease 572.2-572.8 3

456.0-456.2
18- Metastatic solid tumar 196-199.1 6
19- AlOS 042-044.9 6

Note: diagnostic coding in the RAMa database is limited to 1 decimal point. This explains the very

• slight differences we had in four of the above codes, when compared la the lisl published by
Deyo et al.(119)
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• The Ambulatory Diagnostic Groups (ADG)
and comma" ICD·9 codes assigned to them (127)

AQG ADG designation ICp-9 code examples

1 lime limited: minor 558.9 Noninfedious gastroenteritis and colitis
373.2 Chalazion

2 Time Iîmited: minor-primary 490 Bronchitis
infections 462 Aeute pharyngitis

3 Time limited: major 451.2 Phlebitis of lower extremities
633.9 Unspeeified ectopie pregnancy

4 Time limited: major.primary 711.0 Pyogenie arthritis
infections 573.3 Hepatitis. unspeeified

5 AJlergies 477.9 Allergie rhinitis. cause unspecified
708.9 Unspecified urticaria

6 Asthma 493.0 Extrinsie asthma
493.1 Intrinsie asthma

7 Ukely to recur: discrete 381.1 Chronic serous otitis media
616.1 Vaginitis and vulvovaginitis

8 Ukely to recur: discrete-infections 599.0 Urinary tract infection
131.0 Urogenital trichomoniasis

9 Ukely to reeur: progressive 434.0 Cerebral th rombosis
577.0 Acute panereatitis

10 Chronic medicaJ: stable 401.9 Essential hypertension
278.0 Obesity

11 Chronic medieal: unstable 282.6 5ickle œil anemia
428.0 Congestive hearth failure

12 Chronie speciality: stable- 721.0 Cervical spondylosis without myelopathy
orthopedie 735.4 Hammer toe

13 Chronic speciality: stable-ear 389.9 Unspecified hearing loss
nose, throat 385.3 Cholesteatoma

14 Chronie speeiality: stable·eye 372.9 Unspecified disorder of conjonctiva
367.0 Hypermetropia

15 Chronie speciality: stable-other 256.4 Polycystie ovaries
V45.0 Postsurgical cardiac pacemaker in situ

16 Chronic speeiality: unstable- 726.0 Adhesive capsulitis of the shoulder
orthopedie 722.2 Displacement of intervertebral disk

17 Chronie speciality: unstable-ear 383.1 Chronic mastoiditis• nose. throat 386.0 Meniere's disease
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• 18 Chronic speciaJity: unstable-eye 365.9 Unspecified glaucoma
379.0 Sderitis

19 Chronic speciality: unstable- 617.9 EndometrioSis, Site unspecified
other 348.2 Benign intraaaniai hypertension

20 Dermatologie 704.0 Alopecia
448.1 Naevus, non-neoplastic

21 Injuries/adverse effects: minor 920 Contusion of face, scalp, and neck
847.0 Neck sprain

22 Injuries/adverse effects: major 854.0 Intracranial injury
807.0 Closed fracture of rib(s)

23 Psychosocial: lime limited- 309.0 Brief depressive reaetion
minor 310.2 PostconcusSion syndrome

24 Psychosocial: recurrent or 317 Mild mental retardation
persistent, stable 799.2 Nervousness

25 Psychosocial: reeurrent or 291 Alcoholic psychoses
persistent. unstable 295 Schizophrenie disorders

26 Signs/Symptoms:minor 784.0 Headache
787.0 Nausea and vomiting

27 Signs/Symptoms:uncertain 716.9 Unspecified arthro~athy
786.6 Swelling, mass or ump in chest

28 Signs/Symptoms:minor 429.3 Cardiomegaly
780.2 Syncope and collapse

29 Discretionary 550.9 Inguinal hemia
706.2 Sebaceous cyst

30 See and reassure 611.1 Hypertrophy of breast
562.1 Diverticula of colon

31 PreventionlAdministrative V20.2 Routine infant or child health check
V72.3 Gynecological examination

32 Malignancy 174.9 Malignant neoplasm of breast (female)
201.9 Hodgkin's disease, unspecified type

33 Pregnancy V22.2 Pregnant state
650 Delivery in a completely normal case

34 Dental 521.0 Dental caries
523.1 Chronic gingivitis
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APPENDIX 3

• Detalled regresslon model for the principal outcome:

dependant variable: Number of medical consultations per patient in the 3 monthS following
index date.

Adjusted R-squar. • 0.138

Variable beta pvalue Variable beta pvalue

Principal independant variable: ADG categories
specjality (O=subspeciality 0.141 0.005 ADGl -0.032 0.07

1=G1M) ADG2 -0.030 0.08
Setting variables ADG3 -0.023 0.19

Outpatient reference ADG4 0.050 0.02
Ernergency room 0.340 0.0001 AOG5 -0.027 0.55
Ern. room*speciality interac. 0.172 0.0001 ADG6 -0.014 0.62
Acute care hospital 0.421 0.0001 AOG7 -0.027 0.12
ICU/CCU 0.942 0.0001 AOG8 -0.028 0.24
ICU / CCU*speciality interac. -0.163 0.003 AOG9 -0.036 0.12

ADG10 0.010 0.49
Age variables ADG 11 0.093 0.0001

Young category -0.222 0.0001 ADG12 -0.061 0.13
Young cat. residua' variation 0.006 0.0001 ADG13 -0.074 0.08
Young • speciality interad. 0.116 0.003 ADG14 -0.010 0.76
Middle category reference ADG15 0.268 0.17
Middle cat. residual variation 0.016 0.004 ADG16 -0.012 0.88
Old category -0.007 0.78 ADG17 -0.120 0.006
Old • speciality interaction -0.164 0.0002 ADG18 -0.015 0.54

ADG19 -0.050 0.56
Net education level 0.340 0.0001 ADG20 0.036 0.25

ADG21 -0.073 0.0007
Patient gender -0.043 0.002 ADG22 -0.116 0.0001

ADG23 0.009 0.84
Physician gender 0.103 0.0001 ADG24 -0.036 0.10

ADG25 -0.206 0.0001
Distance variables ADG26 -0.017 0.34

Urban reference ADG27 -0.004 0.83
intermediate -0.160 0.0001 ADG28 -0.024 0.12
Interm*speciality interaction -0.217 0.0001 ADG29 -0.057 0.004
Remote -0.316 0.0001 ADG30 -0.054 0.23
Remote* speciality interac. -0.268 0.0001 ADG31 -0.048 0.003

ADG32 -0.074 0.02
Charfson comorbidity index 0.051 0.0001 ADG33 -0.149 0.01

(baseline period) ADG34 -0.001 0.99

PPSU variables (baseline period) Physician year of graduation variables
No acute hospital visits 0.013 0.003 Before 1960 reference
No emerg. room visits 0.008 0.0001 From 1960 to 69 0.054 0.06
No of different physicians 0.021 0.0001 From 19;0 to 79 0.037 0.16
No of visits to physicians -0.006 0.0001 From 1980 to 88 0.027 0.0003
No of visits to specialists 0.009 0.0001 Alter 1988 -0.122 0.18

MuUiple partjalles!s• PPSU: p =0.0001 Physician year of graduation: p. 0.0001 AOG groups: p • 0.0001
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Detalled regression model for total consultations:

dependant variable: Total number of consuhations per patient in the 3 months following index
date.

Adjusted R-squar. • 0.130

Variable bela pvalue Variable bel. pV81ue

Principal independant variable: ADG categories
specjalny (O=subspeciality 0.245 0.0002 AOG1 -0.036 0.11

1=G1M) AOG2 -0.063 0.005
Setting variables AOG3 -0.009 0.69

Outpatient reference ADG4 0.045 0.11
Emergency room 0.437 0.0001 ADGS -0.092 0.12
Em. room·speciality interac. 0.191 0.0001 ADG6 -0.077 0.04
Acute care hospital 0.622 0.0001 ADG7 -0.011 0.62
ICU/CCU 1.098 0.0001 AOG8 -0.009 0.77
ICU 1CCU·speciality interac. -0.203 0.005 AOG9 -0.107 0.0005

ACG10 0.016 0.43
Age variables ACG11 0.028 0.19

Young category -0.282 0.0001 ADG12 -0.042 0.42
Young cat. residual variation 0.008 0.0001 ADG13 -0.040 0.47
Young • speciality interaet. 0.152 0.003 ADG14 -0.055 0.20
Middle eategory reference ACG 15 0.369 0.01
Middle cat. residual variation 0.020 0.006 ADG16 0.080 0.45
Old category -0.013 0.69 ADG17 -0.111 0.05
Old • speciality interaction -0.202 0.0005 ADG18 -0.007 0.82

ADG19 -0.110 0.34
Net education level 0.363 0.0001 ADG20 0.020 0.62

ADG21 -0.070 0.01
Patient gender -0.040 0.03 ADG22 -0.116 0.0001

ADG23 0.047 0.41
Physician gender 0.122 0.0003 ADG24 0.038 0.18

ADG25 -0.069 0.13
Distance variables ADG26 0.001 0.97

Urban reference ADG27 -0.018 0.52
intermediate -0.185 0.0001 ADG28 -0.052 0.009
Interm·speciality interaction -0.270 0.0001 ADG29 -0.093 0.0004
Remote -0.345 0.0001 ADG30 -0.025 0.67
Remote· speciality interac. -0.362 0.0001 ADG31 -0.065 0.003

ADG32 -0.036 0.40
Charlson comorbidity index 0.056 0.0001 ADG33 -0.051 0.51

(baseline period) ADG34 -0.009 0.95

Physician year of graduation: p. 0.0001•

PPSU variables (baseline period)
No acute hospital visits 0.01 6
No emerg. room visits 0.010
No of different physicians 0.031
No of visits to physiCians -0.007
No of visits to specialists 0.011

Muhiple partial tests
PPSU: p = 0.0001

0.006
0.0002
0.0001
0.0001
0.0001

Physician year of graduation variables
Belore 1960 reference
From 1960 to 69 0.064 0.09
From 1970 to 79 0.055 0.11
From 1980 to 88 0.134 0.0002
After 1988 -0.045 0.70

ADG groups: p • 0.0001
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Detailed regre5sion model for usual provlder contlnuity:

dependant variable: Proportion of ail visits per patient, made to the most prevalent physician in
the 3 months following index date.

Adjusled R-square • 0.104

Variable beta pvalue Variable beta pv~ue

Principal independant variable: ADG categories
specjality (O=subspeciality -0.007 0.0002 ADG1 -0.006 0.01

1=G1M) ADG2 -0.004 0.12
Setting variables ADG3 0.001 0.78

Outpatient reference ADG4 0.000 0.98
Emergency room -0.087 0.0001 ADG5 -O.OOS 0.39
Em. room·speciality interac. 0.019 0.003 ADG6 -0.007 0.09
Acute care hospital -0.078 0.0001 ADG7 -0.003 0.27
Ac. care·speciality interaction 0.035 0.0001 ADG8 0.001 0.82
ICU/CCU -0.111 0.0001 ADG9 -0.001 0.75
ICU 1CCU·speciality interac. 0.052 0.0001 ADG10 -0.009 0.0001

ADG 11 -0.020 0.0001
Age variables ADG12 0.011 0.06

Young category 0.015 0.0001 ADG13 -0.000 0.95
Young cal. residual variation -0.001 0.0001 ADG14 -0.004 0.37
Young • speciality interad. -0.018 0.001 ADG 15 -0.007 0.64
Middle eategory referenœ ADG16 -0.012 0.29
Old category 0.008 0.01 ADG17 -0.001 0.83
Old • speciality interadion 0.018 0.004 ADG18 -0.017 0.0001

ADG19 -0.022 0.08
Net education level -0.031 0.0001 ADG20 -0.003 0.52

ADG21 0.004 0.14
Distance variables ADG22 0.004 0.23

Urban reference ADG23 -0.011 0.09
intermediate 0.002 0.55 ADG24 -0.011 0.0007
Interm·speciality interaction 0.020 0.001 ADG25 0.008 0.08
Remote 0.030 0.0001 ADG26 -0.003 0.19

ADG27 -0.004 0.24
PPSU variables (baseline period) ADG28 -0.001 0.75

No acute hospital visits 0.002 0.009 ADG29 0.002 0.51
No of different physicians -0.004 0.0001 ADG30 0.016 0.02
No of visits 10 physicians 0.0003 0.0001 ADG31 0.005 0.03

ADG32 -0.010 0.006
Physician year of graduation variables ADG33 -0.002 0.81

Betore 1960 reference ADG34 0.030 0.05
From 1960 to 69 -0.012 0.002
From 1970 to 79 -0.021 0.0001
From 1980 to 88 -0.025 0.0001
After1988 -0.019 0.14

•
Multjple partial tests
PPSU: p =0.0001 Physician year of graduation: p s 0.0001 ADG groups: p lE 0.0001
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Detailed regresslon model for the number of dlfferent physlcians:

dependant variable: Total number of different physicians visited in the 3 months tollowing
index date.

Adjusted R-square -= 0.220

PPSU variables (baseline period)
No emerg. room visits 0.043 0.0001
No of different physicians 0.133 0.0001
No of visits to specialists 0.004 0.002

Physician year of graduation variables
Before 1960 reference
From 1960 to 69 0.316 0.001
From i970 to 79 0.417 0.0001
From 1980 to 88 0.693 0.0001
After 1988 0.358 0.24

Age variables
Young category -1.068 0.0001
Young cal. residual variation 0.026 0.000 1
Young • speciality interad. 0.509 0.0001
Middle eategory reference
Old category -0.347 0.0001

Distance variables
Urban reference
intermediate -0.302 0.0001
Interm·speciality interaction -0.853 0.0001
Remote -0.986 0.0001
Remote· speciality interac. -0.763 0.0001

bete pvalue

102

-0.169 0.004
-0.135 0.02
-0.062 0.30
-0.029 0.69
-0.089 0.56
0.025 0.80

-0.118 0.04
-0.095 0.24
-0.076 0.32
0.039 0.44
0.340 0.0001
-0.1100.42
-0.065 0.64
-0.230 0.03
0.442 0.23
0.162 0.55

-0.247 0.10
0.219 0.006

-0.228 0.44
0.007 0.94

-0.261 0.0003
-0.327 0.0001
0.172 0.25
0.209 0.004

-0.146 0.21
-0.063 0.30
-0.038 0.59
-0.192 0.0002
-0.185 0.006
-0.216 0.16
-0.287 0.0001
0.278 0.002

-0.043 0.83
0.082 0.82

ADG groups: p -= 0.0001

Variable

ADG categories
ADG1
ADG2
ADG3
ADG4
ADG5
ADG6
ADG7
ADG8
ADG9
ADG 10
AOG 11
ADG 12
ADG13
ADG14
ADG 15
ADG16
ADG 17
ADG18
ADG 19
ADG20
ADG21
ADG22
ADG23
ADG24
ADG25
ADG26
ADG27
ADG28
ADG29
ADG30
ADG31
ADG32
AOG33
ADG34

0.824 0.0001

-0.172 0.0003

Physician year of graduation: pc 0.0001

Variable beta pvalue

Principal independant variable:
specjality (O=subspeciality 0.455 0.002

1=G1M)
Setting variables

Outpatient reference
Emergency room 1.926 0.0001
Acute care hospital 2.566 0.0001
Ac.care·speciality interaction-0.539 0.0001
ICU/CCU 4.009 0.0001
ICU / CCU·speciality interac. -0.959 0.0001

Patient gender

Net education level

Muhiple partial tests
PPSU: p = 0.0001•
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Detailed regresslon model for Index consultant charges:

dependant variable: Charges billed directly or on the request of the index consunant in the 3
months lollowing index date.

Adjusted A-square • 0.131
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Detalled regression model for total charges:

dependant variable: Total charges billed by any physician in the 3 months following index
date.

Adjusted R-square - 0.144

Variable beta pvalue Variable bet. pv.lue

Principal independant variable: ADG categories
specjaltty (O=subspeciality 121.42 0.0001 ADG1 -31.19 0.01

1~M) ADG2 -28.77 0.02
Setting variables ADG3 10.11 0.43

Qutpatient reference ADG4 21.01 0.17
Emergency room 228.21 0.0001 ADG5 -14.96 0.64
AaJte care hospital 474.59 0.0001 ADG6 -27.15 0.19
ICU/CCU 945.16 0.0001 ADG7 -39.03 0.002
ICU / CCU·speciality interac. -175.87 0.0001 ADG8 -19.53 0.25

ADG9 -0.34 0.98
Age variables ADG10 16.35 0.13

Young category -168.94 0.0001 ADG 11 55.97 0.0001
Young cal. residual variation 5.86 0.0001 ADG12 -36.82 0.20
Middle category reference ADG 13 3.30 0.91
Old category -85.30 0.0001 ADG14 -39.82 0.09

ADG 15 95.92 0.23
Net education level 165.43 0.0001 ADG16 147.28 0.01

ADG17 -40.10 0.21
Average family incarne -0.004 0.009 ADG 18 29.29 0.09

ADG19 -59.49 0.34
Distance variables ADG20 -20.24 0.37

Urban reference ADG21 -21.33 0.16
intermediate -9.53 0.60 ADG22 -49.26 0.001
Interm·speciality interaction -150.99 0.0001 ADG23 19.16 0.54
Remote -12.25 0.51 ADG24 21.85 0.16
Remote·speciality interac. -203.85 0.0001 ADG25 -54.48 0.03

ADG26 -17.98 0.17
Charlson comorbidity index 17.65 0.0002 ADG27 -17.28 0.25

(baseline period) ADG28 -23.83 0.03
ADG29 -37.98 0.008

PPSU variables (baseline period) ADG30 -15.58 0.64
No acute hospital visits 12.33 0.0001 ADG31 -35.13 0.003
No of different physicians 4.47 0.0002 ADG32 47.35 0.04
No of visits to specialist 3.02 0.0001 ADG33 137.29 0.001

ADG34 -9.03 0.90
Physician year of graduation variables

Before 1960 reference
From 1960 to 69 64.12 0.002
From 1970 to 79 70.13 0.0002
From 1980 to 88 109.07 0.0001
After 1988 68.95 0.29

• Muttiple partial tests
PPSU: p =0.0001 Physician year of graduation: p. 0.0001 ADG groups: p • 0.0001
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