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The conventional wisdom, said John Kenneth Gal-
braith, is always wrong.1 For decades, conventional
wisdom, as presented in the national media, has

held that health care costs are spiralling out of control be-
cause of an aging population and rising public expectations.
The latest rhetoric is that the Canadian health care system
is unsustainable. The objective of our study was to examine
evidence from recent physician-service use in British Co-
lumbia to ascertain whether there is more than just rhetoric
behind the claims.

A number of previous studies exploring trends in expen-
diture on the various components of health care demon-
strated the limited effect of demographic change.2–5 Our
study has reinforced those findings but extended the earlier
work in 2 ways. First, the British Columbia Linked Health
Data (BCLHD) set6 enabled the use of data for the individ-
ual, nonidentifiable patient rather than patient groups (e.g.,
age-specific) as our fundamental unit of analysis, which
made it possible to do a more detailed exploration of the
components underlying changes in aggregate expenditures.
Second, our analysis covered a particularly turbulent period
(1985/86 through 1996/97) for health care financing in
British Columbia. A number of policies were introduced in
the province in an attempt to contain the growth of med-
ical care costs.7,8 These might have been expected to be
reflected in changes in the mix and numbers of patients
seeing physicians and the types of services received. We
disaggregated trends in overall expenditures into compo-
nents representing changes in fee levels, practice patterns
and activity levels.

Methods

All fee-for-service payments to physicians in 1985/86 and
1996/97 are contained in the Payment Information Masterfile of
the Medical Services Plan in British Columbia, a core file of the
British Columbia Linked Health Data. In both years of the study,
fee-for-service payments accounted for more than 90% of all pay-
ments to physicians in the province, and the linkage rate (the per-
centage of Medical Service Plan payment records that could be
associated with a BC resident eligible for health benefits) was
greater than 99%.6

The payments recorded in the working data set totalled ap-
proximately $780 million in 1985/86 and $1.45 billion in 1996/97.
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Abstract

Background: Although expenditures on health care are continually
increasing and often said to be unsustainable, few studies have
examined these trends at the level of services delivered to indi-
vidual patients. We analyzed trends in the various components
that contributed to changes in overall expenditures for physi-
cian services in British Columbia from 1985/86 to 1996/97.

Methods: We obtained data on all fee-for-service payments to
physicians in each study year using the British Columbia
Linked Health Data set and analyzed these at the level of indi-
vidual patients. We disaggregated overall billing levels by year
into the following components: number of physicians seen by
each patient, number of visits per physician, number of ser-
vices rendered on each visit and average price of those ser-
vices. We removed the effect of inflation on fees by adjusting
to those in 1988. We used direct age-standardization to isolate
and measure the effect of demographic changes. We used the
Consumer Price Index to determine the effects of inflation.

Results: Total payments to fee-for-service physicians in British Co-
lumbia rose 86.3% over the study period. The increase was en-
tirely accounted for by the combined effects of population
growth (28.9%), aging (2.1%) and general inflation (41.4%).
Service use per capita rose 10.5%; this increase was offset by a
decline of 9.4% in inflation-adjusted fees. The average cost of
age-adjusted per-capita services rendered by general or family
practitioners (GP/FPs) increased very little (3.3%) over the 11-
year period, compared with a nearly one-third (31.8%) in-
crease for medical specialists. Although there was a dramatic
increase in the number of GP/FPs seen on average by each pa-
tient (32.9%), this increase was offset by the combination of de-
creases in the number of visits per physician (–14.9%), the
number of services provided per visit (–8.0%) and the “real
cost” of each service provided (–3.5%). Visits to medical spe-
cialists increased by about 20% over the study period in all age
groups. However, for each person 65 years of age or over re-
ceiving any services, the average fee-adjusted expenditures in-
creased 24.8%, almost 4 times the rate of increase for people
younger than 65. The use of surgical services grew 26.5% for
seniors while declining –2.0% for people under age 65.

Interpretation: These findings suggest a form of “homeostasis” in
aggregate-level service use and cost. The supposed inflation-
ary effects of population aging and increasing “abuse of the
system” by patients were not found.
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We removed the effects of fee changes over this period by valuing
fee items in both years at the fee level in effect Apr. 1, 1988. (De-
tails are described elsewhere.7) This yielded an aggregate measure
of physicians’ service output in which the individual services were
weighted by their relative fees at a single point in time. This per-
mitted a comparison of expenditures after removing the effects of
changes in fees. We refer to this measure subsequently as “fee-
adjusted expenditures.” Change in the real value of fees was calcu-
lated by adjusting growth attributable to increases in fees by the
BC Consumer Price Index.9

To isolate the effects of population aging, we multiplied the 5-
year age-specific rates of per-capita use in 1985/86 by the propor-
tion of the provincial population in each age category in each year
and summed these values for each year (direct standardization).
The change in this total represents the effects of aging on fee-
adjusted expenditures.

Patients’ use of physician services may be described in ways
that reveal considerably more about patterns of use than summary
statistics such as expenditures or use per capita. Specifically, for
each person who contacts at least 1 physician during the period, it
may be of interest to know how many physicians were seen and,
for each such physician, how many times the patient was seen, as
well as the service patterns per visit. This disaggregation is shown
in the following equation.

Fee-adjusted expenditure = #MDs × contacts/#MDs × services/
contact × fee-adjusted expenditure/service

In this equation “#MDs” is the number of physicians providing
services to a given patient, and “contacts” refers to any interac-
tions between a patient and a physician associated with 1 or more
billable “services.” “Fee-adjusted expenditure/service” measures
the average (constant-dollar) fee per service provided to that pa-
tient; compared over time, this measure indicates whether the mix

of services provided is becoming more or less expensive. Changes
in fee-adjusted expenditure for a given patient will be the product
of changes in each of these 4 components.

Aggregating this equation across all individual patients in the
province, and accounting for the fact that not all residents will see
a physician in a given period, yields the following identity, which
expresses the range of factors whose changes collectively deter-
mine changes in per-capita (fee-adjusted) expenditure.

Adjusted expenditure/population = patients/population × MDPPs/
patient × contacts/MDPP × services/contact × fee-adjusted 
expenditure/service

In this equation, patients are individuals who see at least 1 physi-
cian during the year in question. Population figures are from the
PEOPLE projection model prepared by BC Stats,10 with adjust-
ment for mortality. Henceforth we refer to “patients/population” as
an exposure rate: the proportion of a population that is “exposed” to
physician services. “MDPP” refers to the total number of unique
physician–patient combinations (“MD–patient pairs”).

Because we were interested in variation in each of these terms
both over time and across types of physician service, we disaggre-
gated MDPPs into 4 categories: general and family practitioners
(GP/FPs), medical specialists (dermatologists, neurologists, psychi-
atrists, neuropsychiatrists, pediatricians, pediatric cardiologists, and
specialists in internal medicine, physical medicine, emergency med-
icine or osteopathy), surgical specialists (obstetrician/gynecologists,
ophthalmologists, otolaryngologists, general surgeons, neurosur-
geons, orthopedic surgeons, plastic surgeons, thoracic and cardio-
vascular surgeons, urologists and anesthesiologists), and diagnostic
specialists (radiologists, pathologists, medical microbiologists and
nuclear medicine specialists). Each physician was assigned to one of
these categories in each of the 2 study years on the basis of the pre-
dominant concentration of billings, not college certification.
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Table 1: Dynamics of physician-service expenditures in British Columbia, 1985/86
versus 1996/97

% change

Variable 1985/86 1996/97 Overall
Average
annual

Fee-for-service expenditures, $ 777 497 737 1 448 121 241 86.3 5.8
Growth attributable to fee increases – – 28.1 2.3
BC Consumer Price Index9 98.0 138.6 41.4 3.2
Fee-for-service expenditures
(constant 1988*), $ 835 828 948 1 215 631 256 45.4 3.5
BC population 2 990 100 3 855 140 28.9 2.3
Fee-for-service expenditures per
capita (constant 1988*), $ 280 315 12.8 1.1
Growth attributable to changes in
population age structure – –   2.1 0.2
Growth attributable to changes in
age-specific per-capita use rates – – 10.5 0.9
BC physician population 5858 7692 31.3 2.5

General/family practitioners 3169 4362 37.6 2.9
Medical specialists 1087 1501 38.1 3.0
Surgical specialists 1217 1313   7.9 0.7
Diagnostic specialists   385   516 34.0 2.7

*To remove effects of fee changes over 11-year study period, fee items in both study years are valued at fee level in effect
Apr. 1, 1988 (details are described elsewhere7). This yields an aggregate measure of the physicians’ service output in which the
individual services are weighted by their relative fees at a single point in time.



Results

Fee-for-service payments for physician services in
British Columbia grew 86.3% from 1985/86 to 1996/97,
fee increases accounting for 28.1% and growth in fee-
adjusted expenditures for 45.4% (Table 1). Population
growth (28.9%) and population aging (2.1%) accounted
for 70% of the increase in use. Use per (age-adjusted)
capita grew only 10.5%, or 0.9% per annum. This in-
crease, however, was almost precisely offset by the 9.4%
decline in the real value of fees (relative to the BC Con-
sumer Price Index). Remarkably, the combined effects of
population growth, aging and general inflation (86.1%)
were virtually identical to the overall increase in physician
expenditures.

The impact of changes in the age structure of the BC
population over this period was a barely detectable 0.2%
per year, even smaller than the 0.4% found in previous
studies.3 Most of the growth in average per-capita use of
services came through changes in age-specific rates of use
(Fig. 1), changes that are characteristic of the relation be-
tween age and use of physician services.2,5 Increasing rates
of use are found primarily among seniors. For example,
per-capita use did not change for those in the age range
1–30 years; in contrast, a 77-year-old person would have
used, on average, about 25% more services during
1996/97 than her 77-year-old counterpart did during
1985/86. 

But a more comprehensive understanding of the under-
lying service dynamics requires the detailed disaggregation
provided in the second equation. The results are presented
in Table 2. Perhaps the most striking feature is the differ-
ence in the patterns of change across the categories of
physician. 

Per-capita use of GP/FP services rose very little overall
(3.3%) and actually fell for seniors. The striking increase
in the number of GP/FPs seen by each patient (about
one-third) was offset by reductions in the number of con-
tacts with each physician seen, the number of services
provided in each contact and the “real price” of the aver-
age service.

For medical specialists, however, the per-capita (age-
adjusted) use of services increased rapidly, up 31.8% over
the 11 years, and the increase was nearly twice as great for
seniors as for the rest of the population. The proportion of
the population contacting a medical specialist (the exposure
rate) rose by nearly 20%, for seniors and nonseniors alike.
But for each senior receiving any services, the average fee-
adjusted expenditure per service increased by one-quarter,
about 4 times the rate of increase for nonseniors. Although
each senior saw, on average, 14.7% more medical special-
ists, this increase was largely offset by reductions in the
number of contacts per specialist seen and in the number of
services per contact.

The most striking trend in surgical services over the pe-
riod studied was the remarkable contrast between the large

increase in fee-adjusted expenditures per capita for seniors
and the small decline for nonseniors. Expenditures per pa-
tient increased by similar amounts, more than 20%, in both
age groups, the result of increases in the number of con-
tacts per patient and services per contact. However, the
proportion of the population seeing at least 1 surgical spe-
cialist fell by almost 20% among nonseniors, while increas-
ing slightly among seniors.

The key feature for the diagnostic specialists is, again,
to be found among the seniors, although there were also
nontrivial increases for the rest of the population. The
proportion of seniors receiving any diagnostic services
increased about 11%, and the fee-adjusted expenditure
for each senior patient increased more than 15%. The
latter increase was the product of a 26.6% increase in the
number of “contacts” per patient (discrete occurrences of
patients, or their tissue or fluid samples, going to diag-
nostic facilities for testing) and a decline in the average
cost of the diagnostic services provided during each such
occurrence.

Interpretation

The data used in our analyses precluded any attempt to
ascertain changes in the quality of care provided by physi-
cians in British Columbia over the period analyzed or in
the health impact of the services provided. Because of limi-
tations in the content of the administrative data collected
for the purpose of reimbursing physicians, we were also not
able to examine changes in the length or detailed clinical
content (including “costliness”) of contacts with patients.
And our decision to examine changes in patterns of use for
4 broad categories of physician may mask different trends
for particular specialties.

The most prominent feature of the physician-services
landscape in British Columbia over this period is what did
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Fig. 1: Physician-service expenditures per capita in British Colum-
bia by age group, 1985/86 and 1996/97. [Source: Payment Infor-
mation Masterfile of the provincial Medical Services Plan.]
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not happen. Costs did not spiral out of control, the aging
population did not create unsustainable pressures on the sec-
tor, and the growth in physician supply did not fall behind
the age-adjusted population growth. Although total expendi-
tures nearly doubled (rising 86.3%), the explanation is sim-
ple. Population growth, routinely built into budgets, ac-
counted for over half the increase; the rest of the increase
just matched the general rate of inflation. Use of services did
rise modestly: 12.8%, or 1.1% per year on average. But this
was almost exactly offset by the decline in the real value of
fees. Population aging accounted for only about 0.2% of the

growth in expenditures per year, or 2.1% over the 11 years.
Beneath this calm surface, however, there were signifi-

cant changes in both the distribution of total physician
workload and the processes of care provision. Services pro-
vided by specialists took on increasing importance as a pro-
portion of all physician services, despite the fact that the
number of physicians in the 2 groups increased at almost
the same rate.

Over the period studied, GP/FPs appeared to focus in-
creasingly on less time-consuming (younger) patients, refer-
ring more complex (older) patients for specialty attention

after initial contact. Patients in general
saw more different GP/FPs in 1996/97
than in 1985/86, seeing each GP/FP
fewer times and for less expensive ser-
vices. Whether these changes have af-
fected continuity or quality of care
seems an important question, worthy
of examination. 

Per-capita costs for medical spe-
cialists rose by nearly one-third for
the entire population and by nearly
50% (after adjustment for fee in-
creases and aging) for seniors. Many
more people in both age groups were
referred to specialists in 1996/97 than
in 1985/86, and those who were re-
ferred saw more specialists. But se-
niors were also receiving a more costly
basket of medical-specialist services.
Seniors’ per-capita use of surgical ser-
vices also increased substantially,
whereas the proportion of nonseniors
seeing a surgical specialist fell about
20%. If there is concern about cost es-
calation within the physician-services
sector, services provided by medical
and surgical specialists to seniors
would be good starting points for fu-
ture examination.

Taken together, these findings de-
finitively reject the common conten-
tion that costs are escalating because
patients are increasingly “abusing the
system,” running to physicians with
frivolous demands. First, overall costs
rose in line with population growth
and general inflation. Second, per-
capita use of GP/FPs grew almost not
at all. If such abuse were rampant,
surely this is where it would show up.
The rapid increases in use were found
among specialty services, to which ac-
cess is by referral. The pattern of sub-
sequent care is under professional
control.
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Table 2: Change in components of physician-service expenditures, by patient age
and physician category

Percentage change

Specialists
Component;
patient age, yr GP/FPs Medical Surgical Diagnostic All Total

Expenditures per capita
< 65 5.0 26.7 –2.0 10.6   9.9   7.8

≥ 65 –2.5 46.5 26.5 28.1 31.9 18.7
Total population 3.3 31.8 6.4 14.7 15.7 10.5
Exposure rate
< 64 3.0 19.2 –19.7 –2.6 –2.7   1.5

≥ 65 3.5 17.4 3.1 11.1   4.4   1.4
Total population 3.0 18.8 –14.8 –0.2 –1.5   1.5
Expenditures per
patient
< 64 2.0  6.3 21.9 13.5 12.9   6.2

≥ 65 –5.8 24.8 22.7 15.3 26.3 17.1
Total population 0.3 10.9 24.8 14.9 17.4   8.9
MD–patient pairs
(MDPPs) per patient
< 64 33.8 10.2   6.1 15.9 12.1 20.3

≥ 65 27.0 17.4 10.1 28.4 27.6 30.9
Total population 32.9 12.1   8.0 19.3 16.4 22.3
Contacts per MDPP
< 64 –15.4 –4.8   5.4 –2.2 –0.6 –7.1

≥ 65 –11.8 –2.3   1.2 –1.4 –1.2 –7.2
Total population –14.9 –4.1   4.7 –1.3 –0.3 –6.9
Contacts per patient
< 64 13.2  4.9 11.8 13.4 11.5 11.8

≥ 65 12.0 14.7 11.4 26.6 26.1 21.4
Total population 13.0  7.4 13.2 17.8 16.0 13.9
Services per contact
< 64 –5.9 –3.9   9.9 11.1   7.0 –0.3

≥ 65 –14.9 –11.2   5.4 10.4   5.2 –1.2
Total population –8.0 –6.0   9.1 11.4   6.9 –0.3
Expenditures per
service
< 64 –4.3 5.5 –0.8 –10.0 –5.3 –4.7

≥ 65 –1.1 22.5   4.5 –17.6 –4.8 –2.4
Total population –3.5 9.8   1.1 –12.4 –5.3 –4.1

Note: GP/FPs = general and family practitioners.
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CLINICAL PRACTICE GUIDELINES

FOR THE CARE AND TREATMENT OF

BREAST CANCER

In February 1998 CMAJ and Health Canada published 10 clinical practice guidelines for the care and treatment
of breast cancer, along with a lay version designed to help patients understand more about this disease and the
recommended treatments. These guidelines are currently being revised and updated, and the series is being ex-
tended to cover new topics. The complete text of the new and updated guidelines is available at eCMAJ:

www.cmaj.ca/cgi/content/full/158/3/DC1

REVISED:
Guideline 3: Mastectomy or lumpectomy? The

choice of operation for clinical stages I and II
breast cancer [July 23, 2002]

Guideline 5: The management of ductal carcinoma
in situ [Oct. 2, 2001]

Guideline 6: Breast radiotherapy after breast-
conserving surgery [Feb. 18, 2003]

Guideline 7: Adjuvant systemic therapy for women
with node-negative breast cancer [Jan. 23, 2001]

Guideline 8: Adjuvant systemic therapy for women
with node-positive breast cancer [Mar. 6, 2001]

Guideline 10: The management of chronic pain in
patients with breast cancer [Oct. 30, 2001]

NEW:
Guideline 11: Lymphedema [Jan. 23, 2001]
Guideline 12: Chemoprevention [June 12, 2001]
Guideline 13: Sentinel node biopsy [July 24, 2001]
Guideline 14: The role of hormone replacement

therapy in women with a previous diagnosis of
breast cancer [April 16, 2002]

Update


