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Why Do Physicians Vary So Widely in Their
Referral Rates?

 

Peter Franks, MD, Geoffrey C. Williams, MD, PhD, Jack Zwanziger, PhD,
Cathleen Mooney, MS, Melony Sorbero, MS

 

OBJECTIVE:  

 

To determine which physician practice and psy-
chological factors contribute to observed variation in pri-
mary care physicians’ referral rates.

 

DESIGN: 

 

Cross-sectional questionnaire-based survey and anal-
ysis of claims database.

 

SETTING: 

 

A large managed care organization in the Roches-
ter, NY, metropolitan area.

 

PARTICIPANTS: 

 

Internists and family physicians.

 

MEASUREMENTS AND MAIN RESULTS: 

 

Patient referral status
(referred or not) was derived from the 1995 claims database
of the managed care organization. The claims data were also
used to generate a predicted risk of referral based on patient
age, gender, and case mix. A physician survey completed by a
sample of 182 of the physicians (66% of those eligible) in-
cluded items on their practice and validated psychological
scales on anxiety from uncertainty, risk aversiveness, fear of
malpractice, satisfaction with practice, autonomous and con-
trolled motivation for referrals and test ordering, and psycho-
social beliefs. The relation between the risk of referral and
the physician practice and psychological factors was exam-
ined using logistic regression. After adjustment for predicted
risk of referral (case mix), patients were more likely to be re-
ferred if their physician was female, had more years in prac-
tice, was an internist, and used a narrower range of diagnoses
(a higher Herfindahl index, also derived from the claims
data). Of the psychological factors, only greater psychosocial
orientation and malpractice fear was associated with greater
likelihood of referral. When the physician practice factors
were excluded from the analysis, risk aversion was positively
associated with referral likelihood.

 

CONCLUSIONS: 

 

Most of the explainable variation in referral
likelihood was accounted for by patient and physician prac-
tice factors like case mix, physician gender, years in prac-
tice, specialty, and the Herfindahl index. Relatively little
variation was explained by any of the examined physician
psychological factors.
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R

 

esearch from both the United Kingdom

 

1

 

 and the
United States

 

2

 

 has demonstrated that primary care

physicians exhibit wide variation in their referral rates. In
a previous report we found that case-mix-adjusted refer-
ral rates varied from less than 5% of patients referred per
year to more than 60%, and also that the referral rates
were stable over time and across diagnostic categories.

 

3

 

Thus, these variations reflect a relatively stable behavior
that is likely to have a significant impact on the access of
patients of primary care physicians to specialists. How-
ever, relatively little is known about the factors that drive
these differences.

 

4

 

Patient characteristics, beyond the specific clinical
problem, affect the likelihood of being referred.

 

5–7

 

 In addi-
tion, physician and practice characteristics, such as spe-
cialty,

 

8,9

 

 reimbursement,

 

10

 

 and time pressure,

 

2

 

 are re-
ported to affect referral rates. Taken together, however,
few of these factors have been found to account for much
of the observed variation in referral rates. In part, this
limitation reflects the small sample sizes involved in most
studies, so estimates of true referral rates are unstable,

 

11

 

and results have not been reproducible. More recently, at-
tention has focused on psychological factors that affect
this physician behavior.

 

12,13

 

 Psychological factors, such
as risk aversion, tolerance of uncertainty, psychosocial
orientation, autonomous and controlled motivation for
test ordering, and patient centeredness, have been associ-
ated with physician behaviors and patient outcomes,

 

14–21

 

but very little of this research has examined the relation
to physician referral behavior.

To address this limitation, we examined the relation
between referral likelihood and physician factors, focus-
ing on practice and psychological factors. We obtained re-
ferral data from a large managed care organization (MCO)
to obtain stable estimates of the true contribution of phy-
sician factors to referral likelihood.

 

11

 

 The database also
allowed adjustment for patient factors including age, sex,
and case mix.

 

METHODS

Database Sample

 

The investigation was conducted in the Rochester, NY
metropolitan area using the claims database of the largest
local MCO. Approximately 500,000 persons (over 50% of
the local population) are enrolled in the MCO. The MCO
employs an independent practitioner association (IPA)
model, in which neither primary care physicians (PCPs)
nor specialists are capitated. No financial incentives are
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linked directly to referrals. Each patient is assigned to a
PCP, and over 95% of local PCPs participate in the IPA.
The database study sample comprised adults, 25 to 64
years old, enrolled in the MCO, who were assigned to a
PCP (457 family physicians and internists) during 1995.
Visits to obstetrician/gynecologists (also defined as pri-
mary care physicians in the MCO) for obstetric and gyne-
cologic problems were excluded. These exclusion criteria
resulted in a sample of approximately 243,000 adult pa-
tients. Physician specialty, age, and sex were derived from
a database maintained by the IPA.

 

Measures from Database

 

A referral was defined as at least one visit to a physi-
cian specialist. In the MCO, all visits to specialists require
referrals by the PCP. No financial incentives are linked di-
rectly to referrals. The PCP’s 

 

observed referral rate

 

 was
defined as the proportion of the PCP’s patients seen by
the PCP that were referred to and seen by a specialist
during the year. Patients were assigned to a PCP if they
made a majority of their visits to that PCP; in cases of am-
biguity, the recorded assignment by the MCO was used.
An empirical Bayes approach

 

22,23

 

 (SAS System for Mixed
Models, SAS Institute, Cary, NC, 1996) was used to adjust
the referral rate for case mix (using the ambulatory care
groups [ACG] system

 

23

 

), age, and gender. The ACG case-mix
system assigns patients to 105 mutually exclusive catego-
ries based on age, gender, and the diagnoses accumu-
lated by the patient over the year. Each category includes
clusters of diagnoses and conditions grouped together ac-
cording to their likelihood of persistence, and together the
categories are designed to explain the maximum amount
of variance in ambulatory utilization and charges.

 

23,24

 

 De-
tails of the methodology used to derive the referral rates
have been presented in detail elsewhere.

 

3

 

 We used the am-
bulatory diagnostic groups (ADGs), the diagnostic building
blocks of the ACG system,

 

23

 

 because they explained more
of the variation in referral rate and resource use than the
ACG indicators, as was found by Salem-Schatz et al.

 

2

 

In addition to the referral rate measures, we devel-
oped a 

 

predicted risk of referral

 

 estimated by a patient-
level logistic regression across the whole sample (pre-
dicted referral risk is a function of age, age 

 

3

 

 age, gender,
and dummy variables for each case-mix indicator).

The claims data were also used to derive a Herfindahl
index for each physician. The Herfindahl index, which
was used as a measure of physicians’ experience in spe-
cific diagnostic areas, has been found to be a valid mea-
sure of the degree of specialization exhibited by physi-
cians.

 

25

 

 Prior research has suggested that physicians with
more expertise in specific areas also have higher referral
rates to specialists practicing in their area of exper-
tise.

 

26,27

 

 The Herfindahl index measures the extent to
which the physician’s diagnoses are concentrated in one
or more diagnostic categories. The index is the sum of the
squared shares of the diagnostic categories used by the

physician. A score of 1 means only 1 diagnostic category
is used (extreme specialist), whereas if all categories are
used equally, the score approaches 0 (extreme generalist).
For this analysis, we used diagnostic categories defined
by the major 

 

International Classification of Diseases

 

, 

 

Ninth
Revision

 

, 

 

Clinical Modification

 

 (

 

ICD-9-CM

 

) chapters of the
diagnoses recorded by the physician over each 1-year pe-
riod, averaged over the 2 years.

 

Physician Survey

 

Physicians were offered $50 to encourage participa-
tion in a mailed survey. The survey was sent to primary
care physicians (internists and family physicians) in the
IPA who had at least 100 patients in the MCO in 1995 to
1996 and did not report an area of specialization that re-
sulted in referrals from other physicians; 274 physicians
met these eligibility criteria. Survey responses were ob-
tained from 182 physicians (66% of those eligible). Survey
data on all sampled physicians included demographics
(age and gender) and practice characteristics including
specialty (family practice or internal medicine), time in
practice (current site, any site), practice intensity (ses-
sions and patients per week), and group size (solo or not,
and number of partners).

The questionnaire included several psychometric
scales, each with a Likert response alternative of 5 to 7
choices. Physician satisfaction was measured using a
scale developed by Linn et al.

 

28

 

 The original 13-item scale
was augmented by 3 questions specifically about satisfac-
tion with consultants. Cronbach’s 

 

a

 

 for the scale in this
sample was .87, and a higher score indicates more satis-
faction. Physicians’ anxiety due to uncertainty was as-
sessed with 3 items selected from the scales developed by
Gerrity et al. to measure physicians’ reactions to uncer-
tainty.

 

29,30

 

 Cronbach’s 

 

a

 

 for the scale in this sample was
.76, and a higher score indicates more anxiety. Attitude
toward risk in life in general was assessed using a 6-item
scale adapted by Pearson et al.

 

16

 

 from the Jackson per-
sonality inventory.

 

31

 

 The scale was found to predict the
likelihood of physicians admitting patients with chest
pain.

 

16

 

 Cronbach’s 

 

a

 

 in this sample was .84, and a higher
score indicates more risk seeking (less risk aversion).
Both the physicians’ anxiety due to uncertainty and the
physicians’ risk attitude scales made adjusted, indepen-
dent contributions to predicting resource use in a Medi-
care HMO.

 

17

 

 A shortened 8-item version of the Physician
Psychosocial Belief Scale

 

32

 

 was included. The questions
include items like, “I do not focus on psychosocial prob-
lems until I have ruled out organic disease,” and “Patients
will reject the idea of my dealing with psychosocial is-
sues.” Levinson and Roter found that physicians’ scores
on this scale correlated with their communication behav-
iors during audiotaped encounters.

 

33

 

 Cronbach’s 

 

a

 

 in this
sample was .84, and a higher score indicates more psy-
chosocial orientation. A 6-item scale to measure malprac-
tice concern, in part focusing on consultation behavior,
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was developed by one of the authors (GCW). It included
items like, “Sometimes I ask for consultant opinions pri-
marily to reduce my risk of being sued,” and “Relying on
clinical judgment rather than on technology to make a di-
agnosis is becoming riskier from a medicolegal perspec-
tive.” Cronbach’s 

 

a

 

 was .84, and a higher score indicates
more malpractice fear. Two scales, also developed by one
of the authors (GCW), assessed the extent to which the
physician’s motivation for ordering tests or referring to
specialists is controlled (7 items) or autonomous (4 items).
Each item started with the stem, “The reasons I order di-
agnostic tests or refer my patients to specialists is...”
Items about controlled motivation included phrases such
as, “because my reputation is at stake with each decision
I make,” and “because my patients would be upset if I
didn’t.” Items abut autonomous motivation included
phrases such as, “because it helps me fully understand
what is causing my patients’ problem,” and “because it’s
in my patients’ best interests.” The validity and reliability
of these scales and constructs have been demonstrated in
previous studies.

 

18–21

 

 In this sample, Cronbach’s 

 

a

 

 was
.83 for the controlled scale and .82 for the autonomous
scale. A higher score on each scale indicates more con-
trolled and more autonomous motivation, respectively.
Further details about all these scales, including their fac-
tor structures, are available from the authors.

Complete survey and database information was avail-
able on 173 physicians. Compared with physicians who
had complete survey and database information, the re-
maining physicians were not significantly different in gen-
der, average age of patients in the database (45 years), or

observed or adjusted referral rates. The following statisti-
cally significant differences were found: physicians with
complete data were younger (50 vs 54 years), were more
likely to be family physicians (34% vs 20%), had slightly
lower expected referral rates (0.38 vs 0.39), had more pa-
tients enrolled in the MCO (544 vs 400), and had a lower
Herfindahl index (0.12 vs 0.13) than physicians with in-
complete data.

 

Analyses

 

Referral likelihood was examined with logistic regres-
sion analyses conducted at the patient level. The general-
ized estimating equation (GEE) approach was used, with
an exchangeable working correlation, to account for the
clustering of observations within physician.

 

34

 

 In each
analysis, the patient’s referral status (referred or not) was
the dependent variable. All analyses included the pa-
tient’s predicted risk of referral as an independent vari-
able. A backward elimination regression approach was
used, retaining variables with 

 

P

 

 

 

,

 

 .15, to select a set of
physician practice variables: age (years), sex (male or fe-
male), specialty (family physician or internist), years in
practice, solo practice (or not), number of partners, ses-
sions per week, patients per week, and Herfindahl index.
Further analyses exploring the role of the psychometric
variables were conducted including: all the psychometric
scale scores, in addition to the significant physician prac-
tice variables; a backward elimination approach, retain-
ing variables with 

 

P

 

 

 

,

 

 .15; and a set of analyses excluding
the physician practice variables.

 

Table 1. Distributions of Main Variables of Interest

 

*

 

Variable Mean SD Minimum Maximum

 

Observed referral rate 0.38 0.12 0.01 0.69
Adjusted referral rate 0.40 0.10 0.02 0.65
Physician age 46.88 9.21 32.82 72.99
Percent female physicians 19
Percent family physicians 34
Percent solo practice 28
Number of partners 3.38 7.16 0.00 70.00
Years in practice 15.74 8.76 3.00 43.00
Years in current practice 12.87 8.76 1.00 43.00
Sessions per week 7.77 1.72 1.00 11.00
Patients per week 101.00 34.38 32.00 250.00
Herfindahl index 0.12 0.02 0.08 0.20
Malpractice fear (1–5) 3.31 0.84 1.33 5.00
Autonomous motivation (1–7) 6.03 0.89 2.75 7.00
Controlled motivation (1–7) 2.87 1.08 1.00 6.00
Anxiety from uncertainty (1–6) 3.40 1.17 1.00 5.67
Psychosocial beliefs (1–5) 4.22 0.55 1.33 5.00
Risk seeking (1–5) 3.03 0.94 1.00 6.00
Physician satisfaction (1–5) 3.59 0.48 2.38 4.81

*

 

For each of the psychometric scales, a higher score means more of the attribute; the numbers in parentheses represent the range of possible
scores for the scale. For Herfindahl index, a higher score means a narrower range of diagnoses used. The referral rate units are patients re-
ferred per patients seen by the primary care provider.
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RESULTS

 

Table 1 shows, at the physician level, the distribu-
tions of the main variables of interest. About 40% of pa-
tients were referred each year, and case-mix adjustment
produced relatively little change on the range of referral
rates (2%–65%). Both the observed and case-mix-adjusted
referral rates exhibited moderate correlations with a num-
ber of the physician practice variables (older physicians,
internists, solo practitioners, physicians practicing longer,
and longer in their current practice, those with more ses-
sions per week, and physicians with higher Herfindahl in-
dices all referred more). Of the psychological variables,
only risk aversion was associated with a higher referral
rate.

The results of the GEE logistic regression analyses
are shown in Tables 2 and 3. After adjustment, the only
physician practice variables that were associated with a
greater probability of referral were being a female physi-
cian, being in practice longer, being an internist, and hav-
ing a higher Herfindahl index (using a narrower range of
diagnoses). In contrast to the moderate effects associated
with the physician practice variables, of the psychological
variables, only psychosocial orientation exhibited any sta-
tistically significant association (

 

P

 

 

 

5

 

 .04); patients of more
psychosocially oriented physicians were more likely to be
referred. The associations with malpractice fear was bor-
derline significant (

 

P

 

 

 

5

 

 .08); there was a trend for patients
of physicians with higher levels of malpractice fear to be
more likely to be referred. Excluding the nonsignificant
psychological variables had little impact on the parameter
estimates or confidence intervals of the remaining vari-
ables. The analyses excluding the physician practice vari-
ables were similar (Table 3), except that risk aversiveness
was the most important psychological variable; patients
of risk averse physicians were more likely to be referred
(

 

P

 

 

 

5

 

 .005).

 

DISCUSSION

 

Our previous results suggested that physician refer-
ral rates represent a physician behavior that is stable
across time and diagnostic categories.

 

3

 

 This study sug-
gests that most of the physician contribution to referral
likelihood is related to physician practice factors like phy-
sician gender, years of practice, specialty, and Herfindahl
index. The psychological measures examined in this
study explained relatively little of the variability in referral
likelihood. In the models that included the physician
practice factors, only 2 of the psychological variables ex-
hibited effects with borderline statistical significance. The
odds ratios for the effects of the psychological factors were
all close to 1, and the confidence intervals were narrow
(Table 2), suggesting it is unlikely that any important ef-
fects were missed. In the models that excluded the physi-
cian practice factors, risk aversion exhibited a moderate
effect, suggesting its effects are mediated by physician
practice factors. Other analyses suggest that this effect
reflects stylistic differences between family physicians
and internists.

 

35

 

The relations between referral likelihood and case
mix, physician gender, and specialty are consistent with
prior research.

 

1,2,36

 

 The greater referral likelihood of pa-
tients with more specialized physicians (higher Herfindahl
index) is consistent with prior research suggesting that
physicians with more expertise in an area may refer pa-
tients more often than other physicians.

 

26,27

 

Studies have demonstrated effects of physician psy-
chological factors, including those measured in this
study, on patient outcomes, particularly costs and satis-
faction.

 

14–21

 

 In analyses not reported here, we found asso-
ciations between some of the measured psychological fac-
tors and some other variables in the claims database,
such as costs generated and coding of mental health diag-
noses. Thus, it is unlikely that the limited associations

 

Table 2. Adjusted Relations Between Referral of Patients and Physician Practice and Psychological Risk Factors

 

*

 

Risk Factor

Odds Ratio (95% Confidence Interval)

Practice Factors Only
Practice and All

Psychological Factors
Practice and Statistically

Significant Psychological Factors

 

Predicted referral probability 4.51 (4.29 to 4.75) 4.50 (4.28 to 4.73) 4.53 (4.31 to 4.75)
Female physician 1.17 (1.05 to 1.31) 1.26 (1.12 to 1.41) 1.21 (1.08 to 1.36)
Family physician 0.70 (0.62 to 0.80) 0.72 (0.64 to 0.81) 0.72 (0.63 to 0.81)
Years in practice 1.06 (1.00 to 1.11) 1.09 (1.03 to 1.15) 1.07 (1.01 to 1.12)
Herfindahl index 1.09 (1.02 to 1.16) 1.11 (1.04 to 1.18) 1.14 (1.07 to 1.20)
Autonomous motivation 0.99 (0.93 to 1.06)
Controlled motivation 0.99 (0.94 to 1.05)
Risk seeking 0.96 (0.91 to 1.01)
Anxiety from uncertainty 0.98 (0.93 to 1.04)
Physician satisfaction 0.95 (0.90 to 1.01)
Psychosocial orientation 1.06 (1.00 to 1.14) 1.05 (1.00 to 1.12)
Malpractice fear 1.05 (0.99 to 1.11) 1.06 (1.01 to 1.12)

*

 

Each column represents a separate logistic regression. For the dichotomous variables (physician gender and specialty), the odds ratios re-
flect the association between the referral of patients and the presence of the risk factor compared with its alternative. For the other, continu-
ous variables, the odds ratios reflect the association between the referral of patients and a change of 1 SD in the level of the risk factor.
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observed between psychological factors and referral likeli-
hood reflect simply a measurement problem. There was,
however, some evidence of a “ceiling” phenomenon for the
autonomous motivation and psychosocial beliefs scales;
physicians had, on average, very high scores, with little
room for variance above the average.

It remains possible that the psychological factors
would exhibit a stronger relation with more specific kinds
of referrals, an effect that is lost in the general tendency
to make referrals. However, getting reliable estimates of
referral likelihoods for specific kinds of referrals would
require a much larger database than even the one used
in this study.

 

11

 

 Referrals for specific conditions are rela-
tively rare,

 

26

 

 and linking a sufficiently large database to
physician-identified reasons for referral is likely to be dif-
ficult. It is also possible that other domains of the mea-
sured psychological constructs, especially reactions to
anxiety

 

30

 

 and self-determination theory,

 

20

 

 explain some of
the unexplained referral variability. The results obtained
apply to those physicians enrolled in the study. Although
the physicians in the study were similar in some respects
to other local physicians, the extent to which these find-
ings generalize to other primary care physicians is un-
known. Finally, it is also possible that unmeasured patient
characteristics such as patient preferences, socioeconomic
status, or prior relationship with a specialist affect referral
likelihood. We conclude, however, that currently available
psychological measures do not provide robust explana-
tions for a critical physician behavior, one that has signifi-
cant implications for patients’ access to specialty care.

 

This study was supported by a grant from the Agency for Pol-
icy Health Care and Research, R01 HS09397-01.
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