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Background. The relationship between family practice
certification and practice style has important health pol-
io' implications. We used data from the RAND Health
Insurance Experiment to study the relationship between
family practice certification and (1) patient characteristics
including age and sex of patients, and (2) facets of prac-
tice style including probability of hospital admission,
number of visits in an episode of care, number of physi-
cians seen per episode, total charges per episode, charges
per service category, and inputs per sendee category'.

Methods. Data on health care service utilization by
asample of 5554 nonelderly individuals over a 1-ycar
period were used to define episodes of care. Multivari-
ate regression techniques were used to measure the as-
sociation between family practice certification and pa-
tient characteristics and between family practice

Thetermfam ily practice is used to describe a set of general
health care services provided to people of all ages by a
broadly trained physician. Historically, family physicians
in the United States entered practice without formal
specialty training or specialty' certification. In 1970, how-
ever, the American Board of Family Practice began to
offer specialty certification and residency programs began
providing specialty’ training. As a result, family physicians
can now be divided into two groups: those without
board certification and those with certification.

The purpose of this study was to describe the gen-
eral demographic and clinical characteristics of patients
who sought office-based care provided by' family' physi-
cians to determine whether there were differences in the
characteristics of the patients seen by' certified and those
seen by noncertificd family physicians, and to determine
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certification and practice sty'le, controlling for the ef-
fects of patient characteristics.

Results. Patients of certified family physicians were
an average of 3 y'cars younger than patients of noncer-
tified family physicians, but other demographic charac-
teristics were similar. Certified family physicians had
higher pathology services charges and inputs, but no
statistically significant differences in other measures of
charges and inputs.

Conclusions. Certified and nonccrtified family phy-
sicians treat similar patients. Certification in family
practice is not associated with major differences in total
sendee charges, but is associated with differences in the
use of laboratory diagnostic sendees.

Key words. Family practice; certification; physi-
cian’s practice patterns./Ram Pract 1991; 33:395-400.

whether specialty' certification was associated with differ-
ences in either the costs or the content of care.

Previous studies of the relationship between certifi-
cation and practice sty'lel2 have been based on physician
surveys that suffer from low response rates and data
limitations. The present study took advantage of the
detailed data on patient characteristics and health care
utilization collected during the RAND Health Insurance
Experiment, providing a comprehensive community-
based view of the scope, costs, and content of family
practice. To capture the problem-oriented nature of am-
bulatory care, the analysis was based on episodes of care
rather than on visits. The episodes of care used in this
study contain information on all outpatient professional
services charged to the patient for treatment of a defined
clinical problem.

Methods

The data used in this study were collected during the
RAND Health Insurance Experiment, a federally
funded, randomized controlled trial of the effect of dif-
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ferent levels of health insurance on health care use and
health. The enrollces consisted of randomly chosen fam-
ilies from six sites in the United States: (1) Dayton,
Ohio, (2) Seattle, Washington, (3) Fitchburg, Massachu-
setts, (4) Franklin County, Massachusetts, (5) Charles-
ton, South Carolina, and (6) Georgetown County, South
Carolina. Data were collected at different times in dif-
ferent sites between 1975 and 1980.

Individuals and families were excluded from the
study sample if: (1) the family income was greater than
$25,000 (1973 dollars), (2) the head of the household
was eligible or would become eligible for Medicare dur-
ing the course of the study, (3) an individual was greater
than 61 years of age at enrollment, and (4) an individual
was eligible for the military medical system or he or she
was indefinitely institutionalized. The major demo-
graphic characteristics of the enrollees, averaged across
sites, did not differ markedly from those of the country as
a whole, taking into consideration the exclusion criteria
outlined above.3 Because the study population (other
than the exclusion criteria) is similar to the general pop-
ulation, and because there were no restrictions on the
enrollee’s choice of physician, the study sample should be
representative of family physicians who treat the noneld-
erly US population. In fact, the ratio ofboard-certified to
uncertified family physicians used by enrollees was simi-
lar to that found in the United States as a whole.4

The unit of analysis is an episode of care. The
definition of an episode of care is diagnosis specific and
includes all services received by the individual that were
related to that condition or problem. Episode categories
were defined in terms of the purpose of the contact (eg,
general medical examination) or in terms of a specific
diagnosis (eg, otitis media). A total of 150 episode
categories were defined, and each category was designed
to represent a set of problems or conditions that would
result in similar services being provided by the clini-
cians.56 Episode categories were defined as either acute
or chronic. There could be more than one acute care
episode of the same type (eg, upper respiratory tract
infection) for one individual during a year, but there
could be only one episode of a chronic condition (eg,
hypertension) per individual per year. A detailed descrip-
tion of the methods used to define episodes and to assign
them to specific categories is available elsewhere.5

Episodes of care were created from 1 year of the
utilization data for each of 5554 individuals enrolled in
the Health Insurance Experiment. These individuals re-
ceived a total of 10,545 episodes of care that began with
an office visit to a physician. For 9418 (89.3%) of these
episodes there was information on the specialty status of
the physician. The study sample consists of 3760 epi-
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sodes of care in which the physician providing the firt
visit was a family physician.

For each episode, several measures of cost and prac-
tice style are examined: (1) probability of hospital admis-
sion, (2) probability of more than one visit, (3) proba-
bility of more than one physician providing care, @
total charges, (5) charges per service category, and (6)
inputs per service category.

All hospitalizations in the study year were identified.
The date and diagnosis assigned to the hospitalization
were reviewed by a physician and it was determined
whether the hospitalization was related to any episode of
office-based care. The number of visits was defined astre
number of face-to-face contacts with a physician the
took place in an outpatient setting in which a medical o
surgical service was provided. A contact in which onlya
pathology or a radiology service was provided was not
counted as a visit. The number of physicians providing
care in an episode was calculated as the number of
different physicians who provided medical or surgica
services during the episode. Physicians who provided
only pathology or radiology services were not included in
this calculation.

The dollar values used to calculate charges were
drawn directly from claims submitted for outpatient sen~
ices. All charges were converted to 1987 dollars using tre
physician fee component of the Consumer Price Index
Each service was associated with a 1974 California Rel-
ative Value Scale (CRVS) studies service code.7 The
CRVS system identifies four separate categories of pro-
fessional services: (1) medical services, (2) surgical sen-
ices, (3) pathology services, and (4) radiology services. A
unit value is assigned to various types of services within
each of these four service categories. Not all of te
services provided to the study population had a previ-
ously defined relative value, and for those services astudy
physician assigned a unit value.

The association between certification status ad
practice style was estimated using multivariate statistical
techniques. Ordinary least squares regression was used
when the dependent variable was continuous (eg, dollars,
service units) and logistic regression when the dependent
variable was dichotomous (eg, whether the episode ws
or was not associated with a hospitalization). Certifica-
tion status was included as an independent variable, ad
other independent variables were included to control for
the effects of patient age, sex, site, and health status
measured as the general health index8 assessed at the tine
of entry into the study. Case mix was controlled for in
regression analyses that contained dummy variables for
different episode categories. These case mix regressions
were performed on the sample of 1562 episodes in the 10
most common categories (Table 1).
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Table 1. Health Care Provided by Certified and Noncertified
Family Physicians, by 10 Most Common Episode Categories

Noncertified Certified
Family Family
Physicians Physicians Total
Episode Category No. (%) No. (%) No. (%)
Medical 156 (6.7) 154 (10.6) 310 (8.2)
examination
Upper respiratory 161 (7.0) 99 (6.8) 260 (6.9)
tract infection
Pharyngitis 117(5.1) 80 (5.5) 197 (5.2)
Reshes 87(3.8) 71 (4.9) 158 (4.2)
Other signs 95 (4.1) 43 (3.0) 138 (3.7)
Hypertension 87(3.8) 40 (2.8) 127 (3.4)
Injuries 58 (2.5) 41 (2.8) 99 (2.6)
Lower respiratory 57 (2.5) 40 (2.8) 97 (2.6)
tract infection
Lacerations 54 (2.3) 35 (2.4) 89 (2.4)
Qtitis media 48 (2.1) 39 (2.7) 87 (2.3)
Al other categories 1392 (60.2) 806 (55.7) 2198 (58.5)
Total 2312 (100.0) 1448 (100.0) 3760 (100.0)

Each physician in our sample provided an average of
10 episodes of care. A statistical package developed by
The RAND Corporation that calculates the correlation
within observations from a single physician and incorpo-
rates this in the estimation of the standard errors9 was
wed to correct our analysis for independence of the
observations from each physician.

Results

Atotal of 3760 episodes of care were provided to the
study population by family physicians. These episodes
account for 40% of all the episodes of care that began
with an office visit. O f these episodes, 1448 (39%) were
provided by certified family physicians and 2312 (61%)
were provided by noncertified family physicians (Table
e
) The average age of those receiving care in this sam-
plewas 29 years, and 26% were children aged 15 years or
younger. Patients of certified family physicians were an
average of 3 years younger than patients of noncertified
family physicians (P = .03), and certified family physi-
cians were more likely to treat children (P = .04). Sixty
percent of the episodes of care were provided to women.
There was no statistically significant relationship between
certification status and the sex of the patient. After con-
trolling for age, there was no statistically significant dif-
ference in underlying health status, measured as defined
bythe general health index, ofthe patients treated by the
two groups of family physicians.

The episodes of care provided by family physicians
were distributed over 123 episode categories, but tended
to be concentrated to certain specific diagnoses. As
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Table 2. Charges (in 1987 dollars) for Episodes of Care
Provided by Family Physicians, by Charge Category

All Episode Categories 10 Most Common

Charge (Charges per Episode Categories*
Category Episode) (Charges per Episode)
Medical 29.56 29.85
Surgical 3.54 3.57
Pathology 7.05 6.25
Radiology 7.05 5.39

Total 47.20 45.06
*See Table 1.

shown in Table 1, for both certified and noncertified
family physicians, the 3 most common episode categories
accounted for 20% of all episodes of care, and the 10
most common categories accounted for 42% of the epi-
sodes. Certification status was associated with significant
variation in the distribution of cases across the 10 most
common episode categories (P = .007).

In the full sample of 3760 episodes, 2879 (77%)
contained one visit; 3562 (95%) involved one physician;
and 106 (3%) were associated with a hospitalization. The
analysis that controlled for differences in selected demo-
graphic and health status characteristics of the treated
populations showed no statistically significant relation-
ship between certification status and the likelihood of
more than one visit per episode, more than one physician
per episode, or hospitalization. Controlling for differ-
ences in case mix, analysis of care for the 10 most com-
mon episode categories indicated that board certification
was associated with a greater likelihood (P = .02) of
providing episodes of care that involved more than one
physician, but there was no significant association be-
tween certification status and the probability of a hospi-
talization or of a multi-visit episode.

The average total charge (in 1987 dollars) for an
episode of care provided by a family physician was
$47.20 across all episode categories and $45.06 for the
episodes in the 10 most common episode categories
(Table 2). Charges for medical services accounted for an
average of about two thirds of the total charges, and
ancillary services averaged an additional 25% to 30%.
Surgical services accounted for 8% of total charges.

There was no statistically significant difference be-
tween certified and noncertified family physicians when
comparing their average total charges in either the anal-
ysis that controlled for differences in demographic and
general health status characteristics of the patients or in
the analysis that controlled for these differences as well as
for case mix (Table 3).

The results of the analysis of the relationship be-
tween certification status and charges for the different
service categories are presented in Table 4. The small
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Table 3. Adjusted Average Charges (in 1987 dollars) per
Episode of Care for Certified and Noncertified
Family Physicians

Difference
Between
Noncertified Certified Certified
Family Family and t
Physicians  Physicians Noncertified Value
Adijusted for difference 46.37 47.71 1.34 0.36

in demographic
characteristics and
general health status
Adjusted for difference 43.13 46.78 3.64 1.17
in demographic
characteristics,
general health status,
and case mix

number of surgical charges made meaningful multivariate
analysis of this category of services impossible. Our anal-
ysis is therefore limited to medical, pathology, and radi-
ology services. The only statistically significant difference
was a higher charge (approximately $2 more) for pathol-
ogy services in episodes of care provided by certified
family physicians. This difference was found in the anal-
ysis that controlled for differences in patient characteris-
tics but not in the analysis conducted for case mix. The
point estimate was similar in the analysis that controlled
for case mix as well, but the difference did not reach
conventional levels of statistical significance.

Table 5 presents a summary of the results for the
analysis of the effect of board certification on services,
which were measured as CRVS units rather than as
charges. The pattern of results for sendees is consistent
with that for charges. There is no statistically significant
difference in the use of either medical or radiology serv-
ices. The analysis that controlled for patient factors but
not case mix showed a statistically significant 30% dif-
ference in pathology services for certified family practi-
tioners compared with noncertified family physicians.
The case mix adjusted analysis revealed an estimated 35%

Table 4. Estimated Effect of Board Certification vs
Noncertification on Charges per Episode, by
Service Category

Adjusted for

Differences in
Demographic
Characteristics

Adjusted for
Differences in
Demographic
Characteristics,

and General General Health
Service Health Status, t Status, and Case t
Category in 1987 dollars  Value Mix, in 1987 dollars  Value
Medical 2.12 0.68 2.27 131
Pathology 2.00 2.52 2.21 1.95
Radiology -1.62 -1.33 -1.05 -0.86
398
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Table 5. Estimated Effect of Board Certification vs
Noncertification on Services per Episode, by
Service Category*

Adijusted for
Differences in
Demographic
Characteristics,
General Health

Adjusted for
Differences in
Demographic
Characteristics

and General Status, and Case
Service Health Status, in t Mix, in CRVS t
Category CRVS Units* Value Units* \ALle
Medical 0.3 0.42 0.6 14
Pathology' 1.7 2.30 2.0 1%
Radiology —0.4 -1.76 -0.2 2117

*CRVS denotes California Relative Value Scale. The CRVS identifiesfour sepmtt
categories ofprofessional service. A unit value isassigned to various types o fservices withk
each ofthesefour service categories. For example, a briefexamination ofan establisht!
patient isgiven a value 0f3.5 medical service units, a single view chestfilm isassignd
a value of2.5 radiology service units, and a hematocrit is assigned a value of51
pathology service units.

difference in pathology services, but this difference dd
not reach conventional levels of statistical significance.

Discussion

The relationship between family practice certification sta
tus and the costs and content ofcare has important health
policy implications. We were able to use the detailed ad
comprehensive data collected during the Health Insur-
ance Experiment to study this issue. These data provided
more details o f patient characteristics and utilization then
the data used in previous studies of family practice cer-
tification. Furthermore, the longitudinal nature of tre
database made it possible to construct episodes of care
other studies were based only on visits.12

The use of the Health Insurance Experiment cda
also resulted in some study limitations. One important
limitation is that elderly patients were excluded from the
analysis. Elderly patients account for about 20% of tre
office visits made to physicians in the United States,D
and there may be important differences in how they at
treated by certified and noncertified family physicians
that cannot be examined in our study. Another poten-
tially important limitation is that the data used for our
study are at least one decade old. Care should be takenin
generalizing the results of our analysis of historical dia
to the current role and function of family practitioners.

A third limitation is that our study, like previous
research dealing with the relationship between certifica-
tion and practice style,12 is based on observational ckta,
It is unlikely that this issue will ever be studied ina
randomized controlled trial, and our understanding of
the relationship will have to be based on observational
studies. It is important to remember that observational
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studies provide information on association rather than
causation, and that the observed differences between
certified and noncertified family physicians may be the
result of factors other than certification status.

The term family practice is synonymous with the
delivery of primary care services to a broad population of
patients. The results of our study indicate that this the-
oretical view of family practice is reflected in the care
provided by family physicians. Family physicians pro-
vided 40% of the office-based episodes of medical care
received by the study population; they treated children
and adults of both sexes; and, although they treated a
wice range of problems, care was concentrated in a
limited number of diagnostic categories that represented
typical primary care problems. Three quarters of the
episodes of care involved a single visit, the vast majority
involved only care provided by the family physician, and
fewvisits resulted in hospitalization.

Family physicians can be divided into two catego-
ries. those who are board certified by the American
Board of Family Practice and those who arc not. The
major purpose of our study was to determine whether
there were significant differences in practice style be-
tween these two groups of physicians. Our observational
study provides information on the degree of association
between board certification status and different facets of
practice style. The observed differences cannot be attrib-
uted directly to certification, but may represent the effect
of factors other than training. It should be remembered
that physicians with certification in family practice are
younger than noncertified family physicians, are less
likely to be in solo practice, and may differ on a wide
range of other factors that can affect practice style.1

The patient populations served by certified and non-
certified family physicians were not completely equiva-
lent, but they were similar in many ways. There were
differences in specific elements of case mix and in the age
of patients, but no difference in the general health status
of patients or in the proportion of female patients. Be-
cause the patients served by certified and uncertified
family physicians are not identical, analysis of the rela-
tionship between certification status and practice style
should take these differences into account. Our analysis
used multivariate techniques to estimate the relationship
of certification status to features of practice style, con-
trolling for both demographic characteristics of patients
and case mix.

Using these multivariate techniques, we showed that
certified and noncertified family physicians did not differ
significantly in overall patterns of care, other than in an
increased likelihood that episodes of care that were pro-
vided by certified family physicians involved more than
ore physician. Certified family physicians arc more likely
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to be in group practice.l It is possible that this may
explain the greater likelihood of their providing multi-
physician episodes of care.

There was no statistically significant difference be-
tween certified and noncertified family physicians in the
estimated average total charge per episode of care. The
point estimates for average charges were higher in certi-
fied than in noncertified family physicians. Although it is
not possible to conclude from our analysis that certified
and noncertified family physicians have the same average
total charges, the results of the study do suggest that
differences of more than 20% are unlikely.

There was no statistically significant difference be-
tween certified and noncertified family physicians in the
charges for medical services. Since medical services ac-
count for about two thirds of total charges, the lack of a
significant effect on medical charges is an important
factor in explaining the lack of a significant effect on total
charges. Further analysis indicates that there was no
significant difference in the units of medical services
provided.

While the analysis does not indicate any significant
differences in charges for medical services, there are dif-
ferences in pathology charges. In this study, charges for
clinical chemistry and toxicology, hematology, immunol-
ogy, microbiology, cytopathology, and surgical pathol-
ogy were included as pathology charges. Certified family
physicians had significantly higher charges for these serv-
ices in the analysis that controlled for differences in
demographic characteristics of patients, but not in the
analysis that controlled for case mix. The analysis that
controlled for differences in case mix revealed a similar
point estimate for the effect of certification, but this
difference was not statistically significant. A $2.00 differ-
ence in charges is equivalent to about 30% of average
pathology charges, but only about 5% of average total
charges. This may explain why the difference in pathol-
ogy charges did not translate into a significant difference
in total charges. Further analysis indicated that the dif-
ference in pathology charges was accompanied by differ-
ences in the units of pathology services provided. This
difference in pathology services provided is consistent
with the results from a previous study based on a physi-
cian self-report survey.1

In summary, our study suggests that board certifi-
cation in family practice is not associated with large
differences in total charges per episode of care. This does
not mean that there are not differences in the specific
content of care. In particular, our study indicates that
family practice certification is associated with higher
charges for pathology services and with the provision of
more pathology services. The impact on quality of care of
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these and other possible differences in practice style de-
serves further investigation.

Acknowledgment

Personal support for Geoffrey M. Anderson, MD, was provided by the
British Columbia Health Foundation, the Ontario Ministry of
Health, and the Pew Foundation.

References

1. Rosenblatt RA, Cherkin DC, Schneeweiss R, et al. The structure
and content of family practice: current status and future trends. J
Fam Pract 1982; 15:681-722.

2. Rosenblatt RA, Cherkin DC, Schneewiess R, Hart LG. The con-
tent of ambulatory medical care in the United States. N Engl J Med
1983; 309:892-7.

3. Held PJ. Site selection criteria for the Health Insurance Study.
N-2266-HHS. Santa Monica, Calif: The RAND Corporation,
1985.

4. Bidese CM, Danais DG. Physician characteristics and distribution

400

10.

Anderson, Brook, and Williams

in the US 1981 edition. Chicago: American Medical Association]
1981.

. Lohr KN, Brook RH, Kamberg CJ. Use of medical care in te

RAND Health Insurance Experiment: diagnosis- and senvice-spe-
cific analyses in a randomized controlled trial. R-3469-HHS. Sata
Monica, Calif: The RAND Corporation, 1988.

Schneeweis R, Rosenblatt RA, Cherkin DC, et al. Diagnostic
clusters: a new tool for analyzing the content of arbulatory
medical care. Med Care 1983; 21:105-22.

. California Medical Association. California relative value sides

1974 revision. San Francisco: California Medical Association,
1974,

. Ware JE, Brook RH, Davies-Avery A. Conceptualization ad :

measurement of health for adults in the Health Insurance Sudy.
vol. 1, model of health and methodology'. R-1987/1-HEW. Sta
Monica, Calif: The RAND Corporation, 1980.

. Brook RH, Ware JE, Rogers WH. The effect of coinsurance onte

health of adults: results from the RAND Health Insurance Exqer-
iment. R-3055-HHS. Santa Monica, Calif: The RAND Corpora- -
tion, 1984.

US Department of Health and Human Services. Current estinsates
from the National Health Interview Survey: United States, 1982
Government Printing Office, 1985. DHHS publication no. (PH5)
85-1578.

The Journal of Family Practice, Vol. 33, No. 4, 191



