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Abstract

Background: Specialist physicians provide a large share of outpatient health care for children and
adolescents in the United States, but little is known about the nature and content of these services
in the ambulatory setting. Our objective was to quantify and characterize routine and co-managed
pediatric healthcare as provided by specialists in community settings.

Methods: Nationally representative data were obtained from the National Ambulatory Medical
Care Survey for the years 2002-2006. We included office based physicians (excluding family
physicians, general internists and general pediatricians), and a representative sample of their
patients aged |8 or less. Visits were classified into mutually exclusive categories based on the major
reason for the visit, previous knowledge of the health problem, and whether the visit was the result
of a referral. Primary diagnoses were classified using Expanded Diagnostic Clusters. Physician
report of sharing care for the patient with another physician and frequency of reappointments were
also collected.

Results: Overall, 41.3% out of about 174 million visits were for routine follow up and preventive
care of patients already known to the specialist. Psychiatry, immunology and allergy, and
dermatology accounted for 54.5% of all routine and preventive care visits. Attention deficit
disorder, allergic rhinitis and disorders of the sebaceous glands accounted for about a third of these
visits. Overall, 73.2% of all visits resulted in a return appointment with the same physician, in half
of all cases as a result of a routine or preventive care visit.

Conclusion: Ambulatory office-based pediatric care provided by specialists includes a large share
of non referred routine and preventive care for common problems for patients already known to
the physician. It is likely that many of these services could be managed in primary care settings,
lessening demand for specialists and improving coordination of care.
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Background

Specialist physicians provide an increasing share of health
care for children and adolescents [1], at least to some
extent associated with the increasing number of pediatric
patients with chronic conditions [2,3]. Little is known
about who is providing specialized care for these patients
and what is the content of this care in the community [4-
6], where most of the health care for children and adoles-
cents is provided [7].

The current debate on the future needs of health care
workforce needs to be informed not only by trends in
absolute and relative numbers of physicians, but also by
the content and the type of the care provided by them [8-
12]. Information on care as provided by specialists is also
fundamental to the organization and coordination of
services that fulfill the principles of the Medical Home
model [13-15]. The recent publication of a report on ado-
lescent health services by the National Research Council
and the Institute of Medicine that recommends the devel-
opment of new systems for providing services that are
accessible, acceptable, appropriate, effective, and equita-
ble, makes empirical information particularly timely [16].

In order to improve the understanding of what US special-
ists do in caring for children and adolescents patients in
their area of special interest we aimed to describe the
nature and content of the specialist care focusing on care
provided in the community. In particular, we focused our
analysis on the burden of routine follow-up and preven-
tive care as well as the degree to which care is shared with
primary care physicians.

Methods

Data were obtained from the National Ambulatory Medi-
cal Care Survey (NAMCS), United States, for five consecu-
tive years (2002 to 2006).

The survey included visits made to non-federally
employed, office-based physicians in the United States. A
multistage probability design was used with probability
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samples of 112 geographic sampling units, physician
practices within geographic units, and patient visits within
practices. Non-federally employed physicians (excluding
those in the specialties of anesthesiology, radiology, and
pathology) who are classified by the American Medical
Association (AMA) or the American Osteopathic Associa-
tion (AOA) as primarily engaged in office-based patient
care were randomly selected. Selected physicians com-
pleted questionnaires for a systematic random sample of
all patient visits made during 1 week (yearly response
rates ranging from: 70.4% (2002) to 58.9% (2006)).
Additional details of the survey's methods are available
elsewhere [17-19]. In this study, we included only visits
for patients aged 18 or younger.

Physician specialty

The principal specialty of a physician was self-designated
at the time of the survey [17]. Because our focus was on
specialists care, we excluded all family and general practi-
tioners, general internists and general paediatricians
[20,21]. Physician specialty was then classified into 3
mutually exclusive groups[20,22]: medical specialists, sur-
gical specialists, and psychiatrists.

Primary diagnosis

Primary diagnosis for each visit was recorded as free text
by the physician and was coded according to the Interna-
tional Classification of Diseases, 9th Revision, Clinical
Modification (ICD-9CM)[23]. More than 10.000 different
ICD-9CM codes were aggregated into 264 Expanded Diag-
nostic Clusters (EDC). These clusters are clinically homo-
geneous groups of diagnostic codes that were developed
by Johns Hopkins University[24,25].

Type of visit

A classification of types of visits was developed based on
two major visit attributes as reported by the specialist:
"Previous knowledge of the health problem" (5 catego-
ries: "New patient", "Known patient, new problem",
"Known patient, known problem (recurrence)", "Known
patient, known problem (routine)", and "Other")(Table

Table I: Classification of visit type: Previous knowledge of the health problem.

Major reason for this visit*

Known patient?

No Yes
Acute problem New patient Known patient, new problem
Pre- or Post-surgery New patient Known patient, new problem
Chronic problem, flare-up New patient Known patient, known problem (recurrence)
Chronic problem, routine New patient Known patient, known problem (routine or preventive)
Preventive care New patient Known patient, known problem (routine or preventive)

E.g.: A visit for an acute problem by a known patient would be categorized as Known patient, new problem. These categories were applied to both
primary care non primary care visits, but the focus of the subsequent analyses is restricted to non primary care visits only.
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1), and "Visit orientation" (3 categories: "Primary care",
"Referred specialty care", and "Non referred specialty
care")[19].

Shared care and reappointments

Since specialized health care is expected to be coordinated
with that provided by the patient's primary care physi-
cian[14,26], we measured shared care reported by the spe-
cialist as a proxy for coordination. Shared care has been
defined as the joint participation of primary care physi-
cians and specialist care physicians in the planned deliv-
ery of care|27]. Physicians were instructed to report that
they shared a patient's care if they were providing care for
a portion of the patient's total treatment for his/her con-
dition AND other physician(s) were also providing
care[24](this information was not included in the 2005
and 2006 surveys).

Participating physicians also reported whether a subse-
quent follow-up appointment had been suggested to the
patient at the end of the visit (reappointment).

Case-mix

The Johns Hopkins Adjusted Clinical Groups (ACG) Case-
Mix System http://www.acg.jhsph.edu was used for case-
mix adjustment [24,28]. The system determined whether
the condition identified as the primary diagnosis was
related to very high expected annual resource use (Major
ADG) or not.

Data analysis

The unit of analysis was the visit throughout. Sampling
weights that accounted for the multistage sampling design
were obtained from the National Center for Health Statis-
tics. These weights were used to obtain national estimates
of the overall numbers of visits and descriptives for all the
variables[17,18]. Likelihood ratios accounting for the
multistage sampling design were used in testing all statis-
tical associations between categorical variables[29]. In the
bivariate comparison of types of specialists, physician spe-
cialty was the independent variable and patient and visit
variables (including type of visit) were the dependent var-
iables. Associations between physician specialty and con-
tinuous dependent variables were tested by means of the
overlap of confidence intervals for the estimates of each
specialty group.

Two multivariable logistic regression models were con-
structed for the comparisons between referrals and non
referrals among visits to specialists adjusting for patient's
age, sex, ethnicity, insurance, morbidity burden, and phy-
sician specialty (corresponding categories are listed in
Table 2) [30]. In these analyses, the occurrence of a refer-
ral was the independent variable and shared care and
reappointment were the dependent variables.

http://www.biomedcentral.com/1472-6963/9/221

The statistical software used included SPSS, version 14.0,
with instructions for use of the Complex Samples module
as recommended by the National Center for Health Statis-
tics[31], and the Johns Hopkins ACG Case-Mix System,
version 8.1.

Results

Description of visits

Overall, 20.2% of the available estimated 925,686,657
visits (28,571 non weighted visits) were to specialists
(Table 2, results for generalists included for illustrative
purposes only). In one in four visits, the physician
reported having seen the patient at least 6 times in the pre-
vious 12 months. This was the case in 50% of all visits to
psychiatrists. Significant differences were observed by
physician specialty group in age, sex, and insurance status
of patients. Visits for medical specialists were similar in
proportion of visits for female patients (47.2% vs.
53.9%), mean age (10.4 years vs. 10.8 years). The most
frequent type of insurance in all visits was private insur-
ance followed by Medicaid/SCHIP for all specialties, but
there were significant differences between specialty
groups. The proportion of visits for patients with private
insurance was highest for medical specialists (76.7%)
while Medicaid/SCHIP was highest among psychiatrists
(29.6). Visits for psychiatrists were significantly longer
than those for other specialties and there were also statis-
tically significant differences in case-mix and mean
number of diagnoses across the defined physician spe-
cialty groups.

Subsequent analyses are restricted to visits to specialists
and where the focus of the visit was specialty care
(173.968.435 estimated visits).

Routine follow-up in visits to specialists

Routine or preventive visits by known patients emerged as
the most frequent type of visit, accounting for 71,896,865
estimated visits overall (41.3%), and for the great major-
ity of all visits to medical specialists (51.2%) and psychi-
atrists (73.8%) (Table 3). Visits for a new problem by a
known patient were the most frequent among visits for
surgical specialists (34.9%). Visits for new patients ranged
from 1 in 10 for psychiatrists to 1 in 4 for medical special-
ists and 1 in 3 for surgical specialists. Only 2.2% of visits
were in the category "Other".

Three specialties accounted for about well over half of all
routine and preventive care visits: psychiatry (25%),
allergy and immunology (17.8%), dermatology (11.7%).
Comparatively, visits to these specialists accounted only
for 34.9% of all visits when all visit types were considered.
Seven diagnostic groups accounted as well for slightly
more than half of all routine and preventive visits (52.7%)
(Table 4).
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Table 2: Descriptives of selected variables for all visits.
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Medical Surgical Psychiatrists Generalists Total
Specialists Specialists
Al visits N 64,238,724 97,887,455 24,399,804 739,160,674 925,686,657
% 6.9% 10.6% 2.6% 79.8% 100.0%
Sex Female N 30,296,129 52,765,703 8,968,052 356,775,047 448,804,931
% 47.2% 53.9% 36.8% 48.3% 48.5%
Male N 33,942,595 45,121,752 15,431,752 382,385,627 476,881,726
% 52.8% 46.1% 63.2% 51.7% 51.5%
Age Mean 10.4 10.8 12.7 6.3 7.3
95%Cl [9.8-11.0] [10.3-11.2] [12.3-13.0] [6.2-6.5] [7.1-7.4]
Ethnicity* White, non Hispanic N 47,841,774 70,737,424 19,393,170 508,728,742 646,701,110
% 74.5% 72.3% 79.5% 68.8% 69.9%
Black, non Hispanic N 6,148,335 9,938,910 2,203,970 73,553,754 91,844,969
% 9.6% 10.2% 9.0% 10.0% 9.9%
Hispanic N 8,095,064 14,783,223 2,326,799 123,906,567 149,111,653
% 12.6% 15.1% 9.5% 16.8% 16.1%
Asian/Pacific Islander N 2,153,551 2,427,898 475,865 32,971,611 38,028,925
% 3.4% 2.5% 2.0% 4.5% 4.1%
Insurance Private insurance N 47,015,087 65,992,342 11,944,789 495,028,949 619,981,167
% 76.7% 70.3% 50.9% 69.6% 69.7%
Medicare N 870,996 1,120,416 266,621 9,902,733 12,160,766
% 1.4% 1.2% 1.1% 1.4% 1.4%
Medicaid/SCHIP N 10,570,492 24,127,052 6,941,932 187,878,504 229,517,980
% 17.2% 25.7% 29.6% 26.4% 25.8%
No insurance N 2,870,618 2,622,247 4,317,028 18,190,300 28,000,193
% 4.7% 2.8% 18.4% 2.6% 3.2%
Past visits 0 N 3,834,448 6,450,511 226,267 40,817,779 51,329,005
% 7.82% 9.50% 1.03% 6.07% 6.32%
1-2 N 20,090,835 31,721,992 4,067,295 227,905,155 283,785,277
% 40.99% 46.74% 18.48% 33.88% 34.96%
3-5 N 14,078,175 18,858,710 6,643,475 218,838,397 258,418,757
% 28.72% 27.78% 30.19% 32.53% 31.84%
6 or more N 11,010,175 10,842,581 11,071,313 185,215,197 218,139,266
% 22.46% 15.97% 50.31% 27.53% 26.88%
Time spent Mean 18.0 17.8 32,6 15.5 16.38
with the physician 95%Cl [15.9-20.4] [15.9-19.7] [29.9-35.4] [15.1-15.9] [15.9-16.8]
Major Yes N 54,58,393 8,055,130 8,814,148 1,995,243,756 44,436,728
ADG as % 8.5% 10.2% 36.1% 2.7% 4.8%
Primary No N 58,757,994 87,941,942 15,601,774 719,026,731 881,328,441
Diagnosis % 91.5% 89.8% 63.9% 97.3% 95.2%
Number of Mean 1.7 1.4 1.7 1.3 1.2
diagnoses 95%Cl [1.5-1.9] [1.4-1.5] [1.5-1.8] [1.2-1.3] [1.2-1.3]
Visit Primary care N 5,166,752 6,091,280 1,299,516 644,742,251 657,299,799
orientation % 8.0% 6.2% 5.3% 87.2% 71.0%
Specialty care N 59,417,648 92,155,172 23,219,654 94,641,064 268,386,858
% 92.0% 93.8% 94.7% 12.8% 29.0%

Cl 95%: Confidence Interval; ADG: Aggregated Diagnostic Groups
T All differences across specialists (generalists vs medical specialists vs surgical specialists vs psychiatrists) were statistically significant at the defined
o level (0.05) for all variables.
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Table 3: Type visits and frequency of reappointments by physician specialty group (specialty care visits only).

Medical Specialists Surgical Specialists Psychiatrists All visits
Referred Non Overall Referred Non Overall Referred Non Overall Referred Non Overall
referred referred referred referred
New patient N 7,476,112 7,295,856 14,771,968 18,745,793 9,877,375 28,623,168 1,250,196 944,852 2,195,048 27,472,101 18,118,083 45,590,184
% 40.0 18.1 25.0 51.2 17.9 31.2 23.6 5.3 9.5 45.3 16.0 26.2
Known patient, N 1,674,553 4,895,022 6,569,575 10,121,704 21,879,415 32,001,119 317,813 554,923 872,736 12,114,070 27,329,360 39,443,430
new problem
% 9.0 12.1 1.1 27.6 39.7 34.9 6.0 3. 3.8 20.0 24.1 22.7
Enown patient, N 1,623,935 4,142,757 5,766,692 1,748,531 3,085,111 4,833,642 351,669 2,219,454 2,571,123 3,724,135 9,447,322 13,171,457
nown
Problem:
recurrence
% 87 10.3 9.8 4.8 5.6 53 6.6 12.5 1.1 6.1 83 7.6
Known patient, N 7,644,382 22,611,827 30,256,209 5,605,670 18,996,051 24,601,721 3,279,692 13,759,243 17,038,935 16,529,744 55,367,121 71,896,865
known problem:
routine or
preventive
% 40.9 56.0 51.2 153 344 26.8 61.8 77.3 73.8 27.3 48.8 41.3
Other N 261,137 1,446,391 1,707,528 398,573 1,337,952 1,736,525 106,193 316,253 422,446 765,903 3,100,596 3,866,499
% 1.4 3.6 2.9 1.1 2.4 1.9 2.0 1.8 1.8 1.3 2.7 2.2
Shared care* N 5,513,663 4,828,106 10,341,769 8,613,939 6,378,177 14,992,116 623,457 1,015,185 163,8642 14,751,059 12,221,468 26,972,527
% 44.1 16.2 24.4 375 18.2 26.2 16.4 9.0 10.9 37.6 16.2 235
Reappointments N 14,071,536 28,907,553 42,979,089 24,695,947 38,267,967 62,963,914 4,629,558 16,782,829 21,412,387 43,397,041 83,958,349 127,355,390
% 753 71.6 72.8 67.4 69.4 68.6 87.3 94.7 92.7 71.6 74.1 73.2
Overall N 18,680,119 40,391,853 59,071,972 36,620,271 55,175,904 91,796,175 5,305,563 17,794,725 23,100,288 60,605,953 113,362,482 173,968,435
% 100 100 100 100 100 100 100 100 100 100 100 100

* All overall differences between specialties statistically significant at the defined o level (0.05). All differences for referred and non referred visits statistically significant for all types of visits, shared care and reappointments, except
for reappointments for medical specialist and psychiatrists.
*Information on shared care only available for | 14.641.238 visits (65.6%)
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Table 4: Expanded Diagnostic Clusters accounting for at least 50% of all routine visits to specialists for specialized care.

Expanded diagnostic clusters

Percentage
(routine/preventive visits)
(standard error)

Percentage
(all visits)
(standard error)

Attention deficit disorder

Allergic rhinitis

Sebaceous glands disorders
Schizophrenia and affective psychoses
Anxiety and neuroses

Pregnancy and labour

Asthma

10.8 (1.3) 52 (0.5)
9.8 (27) 52(12)
7.5 (0.8) 5.3 (0.5)
7.1 (13) 3.9 (0.6)
6.0 (0.8) 3.4 (0.4)
5.6 (0.9) 23(03)
52(1.2) 3.4 (0.9)

Referred and non referred care

The estimated 60,605,953 visits for patients referred from
other physicians constituted a third of all specialty care
visits (Table 3). This proportion was highest for 39.9% for
surgical specialists, followed by medical specialists
(31.6%) and was lowest for psychiatrists (23.0%).
Although there were no differences in gender, ethnicity
and morbidity burden between referred and non referred
visits, patients were significantly younger in referred visits
(9.8 years vs 11.3 years, p < 0.05). Referred visits were
longer than non referred visits (22.8 min vs 18.5 min, p <
0.05) also included a significantly slightly higher propor-
tion of patients with private insurance (69.6% vs 66.3%,
p <0.05).

The most frequent reason for visit in referred care visits
was a new patient (45.3%), while non referred care was
most frequently for routine or preventive care (48.8%).
Routine or preventive care for non referred patients was
the most common type of visit, accounting for almost as
many visits as all other categories of referred visits com-
bined (55,367,121 vs 60,605,953).

Shared care and reappointments

Specialists reported sharing care for the patient with
another physician in only 23.5% of all visits. Shared care
was more likely to be reported in visits for referred
patients than for non-referred patients (37.6% vs 16.2%,
p < 0.05; adjusted OR = 2.90; 1C95%:2.19-3.84).

A reappointment was scheduled in about 3 out of 4 visits.
Overall, every 1 out of 2 reappointments resulted from a
routine or preventive care visit (47.4%). The likelihood of
a reappointment in referred visits was similar to that for
non referred visits (71.6% vs 74.1%, p = 0.20; adjusted
OR=0.93;1C95%:0.76-1.14).

Discussion

Our analysis of about 174 million ambulatory visits to
office based specialists by children and adolescents in
2002-2006 demonstrated clear patterns in the provision
of health care. Routine and preventive care for patients

already known to the physician accounted for more than
40% of visits. About three quarters of visits result in a
reappointment with the same specialist regardless of
whether the patient had been referred for that visit or not.
Referrals by other professionals accounted for about a
third of all specialty care visits. For patients without a
referral, specialists were about three times less likely to
share the patient's care with another physician.

Limitations of the study

First, all information included in the study was based on
physician report. Available evidence regarding the validity
of NAMCS data suggests that only self-report of visit dura-
tion seems particularly susceptible to over-estima-
tion[32], but we cannot completely rule out other biases.
It is difficult to predict how they may have eventually
affected our observations in our study.

Second, the distinction between referred and non referred
patients could in part be an artefact of follow-up [33-35].
For patients already known to the physician, specialists
might not have considered the visit to be a referral even if
it was. Nonetheless, physicians were instructed at the time
of data collection that referral had to have occurred in
relation to that particular visit[24].

Third, physicians reported sharing care with another phy-
sician in about a third of all referred care visits. This low
percentage might signal a different understanding in the
distribution of responsibilities between the referring phy-
sician and the specialist [36,37].

Fourth, the unit of analysis was the visit rather than the
patient, thus limiting our ability to make any inference
about the patients. However, this does not modify our
conclusions focusing on physicians activity, better quanti-
fied in terms of visits than patients.

Policy implications

We have shown that routine and preventive visits are com-
mon among specialists in office based practice, as well as
the source of future such visits through follow-up
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appointments. This was especially true for non referred
care. The low level of shared care and the high levels of
routine follow up suggest that primary care physicians are
not being incorporated into follow up of referred prob-
lems. If they were, it could lower the demand on special-
ists.

There is little evidence to suggest how frequently patients
with common chronic conditions need specialist follow
up, and there is considerable variation in the frequencies
and intervals at which specialists request their patients to
make return visits. In countries with well developed sys-
tems of primary care, the routine follow up of patients
with common chronic conditions is undertaken in pri-
mary care[38,39].

The results of our study suggest that some of the activity
performed by specialists working in a specialist role in the
community could also be done in primary care. Primary
care professionals are accountable for the large majority of
personal health care needs[40], and much routine follow
up and preventive activities now carried out by specialists
could be transferred to the primary care setting. The supe-
riority of care as provided by specialists for adults for com-
mon conditions has been recently called into
question[41], and current available evidence does not
favor one type of professionals over the other in the care
of children and adolescents|5].

Greater efficiency might be achieved by having the pri-
mary care practitioner do the follow-up care, allowing
specialists to focus on those aspects of care which demand
their unique skills[36,42]. Interventions that promote
efficient contact betweenproviders would need needed in
order to ensure an effective communication between pri-
mary care physicians and specialists|[37,43]. This alterna-
tive would be also consistent with the concept of a
Medical Home and might be feasible for a substantial pro-
portion of the about 55 million yearly office based ambu-
latory visits to specialists related to non referred routine
management of known patients [12,14].

Inexorable increases in costs of care, the imperative of
continuity of care, and the emergence of the Medical
Home model appear to be sufficient justification for re-
assessing the appropriate relative roles of primary care and
specialist physicians.

Our data demonstrate that a handful of conditions
account for about half of all ambulatory visits to special-
ists in children and adolescents in the US. More intensive
training of generalists on the management of these partic-
ular clinical areas would result in an increased offer for
these services within primary care and in increased conti-
nuity of care. The same principle would apply to other
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countries and health systems, should these observations
be confirmed in similar studies.

Conclusion

Ambulatory office-based pediatric care provided by spe-
cialists includes a large share of non referred routine and
preventive care for common problems for patients already
known to the physician. It is likely that many of these serv-
ices could be managed in primary care settings, lessening
demand for specialists and improving coordination of
care.
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tic Clusters; NAMCS: National Ambulatory Medical Care
Survey; US: United States.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

JMV, CBF and BS designed the study. JMV accessed the
data and performed the statistical analysis. All authors
helped with the interpretation of the data. JMV and BS
drafted the first version of the manuscript, and all authors
contributed to subsequent versions and revised it critically
for important intellectual content. All authors read and
approved the final manuscript.

Acknowledgements
This work was funded by core funding from the National Primary Care
Research and Development Centre, University of Manchester.

References

I. Freed GL, Nahra TA, Venus P}, Schech SD, Wheeler JR: Changes in
the proportion and volume of care provided to children by
generalists and subspecialists. | Pediatr 2005, 146(1):14-9.

2. Kuhlthau K, Nyman RM, Ferris TG, Beal AC, Perrin JM: Correlates
of use of specialty care. Pediatrics 2004, 113(3 Pt 1):e249-55.

3. Perrin JM, Bloom SR, Gortmaker SL: Increasing childhood
chronic conditions in the United States. JAMA 2007,
297:2755-2759.

4, Kuhlthau K, Ferris TG, Beal AC, Gortmaker SL, Perrin JM: Who
cares for Medicaid-enrolled children with chronic condi-
tions? Pediatrics 2001, 108:906-12.

5. Mayer ML, Skinner AC, Freed GL: Interspecialty differences in
the care of children with chronic or serious acute conditions:
a review of the literature. | Pediatr 2009, 154:164-8.

6. Mayer ML, Sandborg CI, Mellins ED: Role of pediatric and
internist rheumatologists in treating children with rheu-
matic diseases. Pediatrics 2004, 113(3 Pt 1):el173-81.

7. Green LA, Fryer GE Jr, Yawn BP, Lanier D, Dovey SM: The ecology
of medical care revisited. N Engl | Med 2001, 344(26):2021-5.

8. Goodman DC, Grumbach K: Does having more physicians lead
to better health system performance? JAMA 2008,
299(3):335-7.

9. Goodman DC, Fisher ES: Physician workforce crisis? Wrong
diagnosis, wrong prescription. N Engl | Med 2008,
358(16):1658-61.

10. Salsberg ES, Dill MJ: The complexities of physician supply and
demand: projections through 2025. 2008 [http://www.tht.org/
education/resources/AAMC.pdf]. Association of American Medical
Colleges Accessed November 23, 2009

Page 7 of 8

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15644815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15644815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15644815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14993584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14993584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17595277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17595277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11581443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11581443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11581443
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19150672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19150672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19150672
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14993573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14993573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14993573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11430334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11430334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18212319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18212319
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18420498
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18420498
http://www.tht.org/education/resources/AAMC.pdf
http://www.tht.org/education/resources/AAMC.pdf

BMC Health Services Research 2009, 9:221

20.

21.

22.

23.

24.
25.

26.
27.
28.

29.

30.

31

32.

33.

Forrest CB: Counting Child Health Care Professionals: Will
the United States Ever Have a Coherent Workforce Policy
for Children's Health Care? Arch Pediatr Adolesc Med 2004,
158:13-14.

Valderas M, Starfield B, Forrest CB, Sibbald B, Roland M: Ambula-
tory care provided by office-based specialists in the United
States. Ann Fam Med 2009, 7(2):104-11.

Grumbach K, Bodenheimer T: A Primary Care Home for Amer-
icans: Putting the House in Order. JAMA 2002, 288:889-893.
Starfield B, Shi L: The medical home, access to care, and insur-
ance: a review of evidence. Pediatrics 2004, 113(5
Suppl): 1493-8.

Barr M, Ginsburg J: The advanced medical home: a patient-cen-
tered, physician-guided model of health care. Policy monograph
2006 [http://www.acponline.org/advocacy/where we_stand/policy/
adv_med.pdf]. American College of Physicians Accessed November
23, 2009

Adolescent Health Services: Missing Opportunities. [htep://
books.nap.edu/openbook.php’record id=12063&page=R1].
Accessed November 23, 2009

Hing E, Cherry DK, Woodwell DA: National Ambulatory Medi-
cal Care Survey: 2004 summary. In Advance data from vital and
health statistics; no 374 Hyattsville, MD: National Center for Health
Statistics; 2006.

Hing E, Burt CW: Characteristics of office-based physicians
and their practices: United Staes, 2003-04. In Series /3, No 164
Hyatsville, MD: National Center for Health Statistics; 2007.

Center for Disease Control: NAMCS Micro-Data File Docu-
mentation. 2009 [http://www.cdc.gov/nchs/ahed.htm]. Accessed
November 23, 2009

Weiner JP, Starfield BH: Measurement of the primary care roles
of office-based physicians. Am J Public Health 1983, 73(6):666-71.
Rosenblatt RA, Hart LG, Gamliel S, Goldstein B, McClendon BJ: Iden-
tifying primary care disciplines by analyzing the diagnostic
content of ambulatory care. | Am Board Fam Pract 1995,
8(1):34-45.

Lasker RD, Marquis MS: The intensity of physicians’ work in
patient visits--implications for the coding of patient evalua-
tion and management services. N Engl | Med 1999,
341(5):337-41.

U.S. Dept. of Health and Human Services, Centers for Disease Con-
trol and Prevention, Health Care Financing Administration: Interna-
tional Classification of Diseases, 9th Revision, Clinical
Modification. 6th edition. 2006.

Weiner |, Abrams C, eds: The Johns Hopkins ACG Case-Mix
System. 2006 [http://acg.jhsph.edu]. Accessed November 23, 2009
Schneeweiss R, Rosenblatt RA, Cherkin DC, Kirkwood CR, Hart G:
Diagnosis clusters: a new tool for analyzing the content of
ambulatory medical care. Med Care 1983, 21:105-22.

Starfield B: Primary Care: Balancing Health Needs, Services,
and Technology. Oxford University Press; 1998.

Hickman M, Drummond N, Grimshaw |: A taxonomy of shared
care of chronic disease. | Pub Health Med 1994, 16(4):447-54.
Forrest CB, Whelan EM: Primary care safety-net delivery sites
in the United States: A comparison of community health
centers, hospital outpatient departments, and physicians'
offices. JAMA 2000, 284(16):2077-83.

Sarndal C, Swensson B, Wretman J: Model Assisted Survey Sam-
pling. In SPSS Complex Samples™ 13.0. 2007 New York: Springer-
Verlag, cited in SPSS Inc; 1992.

Kleinbaum DG, Kupper LL, Muller LL: Applied regression analysis
and other multivariable methods. PWS Publishing Co. Boston,
MA, USA; 1998.

National center for Health Statistics: Using Ultimate Cluster
Models with NAMCS and NHAMCS Public Use Files. 2004
[http://www.cdc.gov/nchs/data/ahcd/ultimatecluster.pdf].  Accessed
November 23, 2009

Gilchrist V), Stange KC, Flocke SA, McCord G, Bourguet CC: A
comparison of the National Ambulatory Medical Care Sur-
vey (NAMCS) measurement approach with direct observa-
tion of outpatient visits. Med Care 2004, 42(3):276-80.

Braun BL, Fowles |B, Forrest CB, Kind EA, Foldes SS, Weiner |P:
Which enrollees bypass their gatekeepers in a point-of-serv-
ice plan? Med Care 2003, 41(7):836-41.

http://www.biomedcentral.com/1472-6963/9/221

34. Forrest CB, Weiner JP, Fowles |, ccFrick K, Vogeli C, Lemke K, Star-
field B: Self-referral in point-of-service health plans. JAMA
2001, 285(17):2223-31.

35. Starfield B, Forrest CB, Nutting PA, von Schrader S: Variability in
physician referral decisions. | Am Board Fam Pract 2002,
15(6):473-80.

36. Starfield B: Primary and specialty care interfaces: the impera-
tive of disease continuity. Br | Gen Pract 2003, 53:723-729.

37. Stille CJ, Primack WA, Savageau JA: Generalist-subspecialist com-
munication for children with chronic conditions: a regional
physician survey. Pediatrics 2003, 112:1314-1320.

38. Starfield B, Shi L, Macinko J: Contribution of Primary Care to
Health Systems and Health. Milbank Q 2005, 83(3):457-502.

39. Starfield B, Shi L: Policy relevant determinants of health: an
international perspective. Health Policy 2002, 60(3):201-18.

40. Donaldson M, Yordy K, Lohr KN, Vanselow N: Primary care:
America's health in a new era. Washington, DC: Institute of
Medicine; 1996.

41. Smetana GW, Landon BE, Bindman AB, Burstin H, Davis RB, Tjia J,
Rich EC: A comparison of outcomes resulting from generalist
vs specialist care for a single discrete medical condition: a
systematic review and methodologic critique. Arch Intern Med
2007, 167(1):10-20.

42. Forrest CB: A typology of specialists’ clinical roles. Arch Intern
Med 2009, 169:1062-1068.

43. Forrest CB, Glade GB, Baker AE, Bocian AB, Kang M, Starfield B: The
pediatric primary-specialty care interface: how pediatricians
refer children and adolescents to specialty care. Arch Pediatr
Adolesc Med 1999, 153:705-714.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1472-6963/9/221/pre
pub

Publish with Bio Med Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and published immediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here: O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 8 of 8

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14706950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14706950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14706950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19273864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19273864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19273864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12186609
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12186609
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15121917
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15121917
http://www.acponline.org/advocacy/where_we_stand/policy/adv_med.pdf
http://www.acponline.org/advocacy/where_we_stand/policy/adv_med.pdf
http://books.nap.edu/openbook.php?record_id=12063&page=R1
http://books.nap.edu/openbook.php?record_id=12063&page=R1
http://www.cdc.gov/nchs/ahcd.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6846674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6846674
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7701958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7701958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7701958
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10423469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10423469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10423469
http://acg.jhsph.edu
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6403780
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6403780
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6403780
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11042756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11042756
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11042756
http://www.cdc.gov/nchs/data/ahcd/ultimatecluster.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15076827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15076827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15076827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12835607
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12835607
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12835607
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11325324
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12463293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12463293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15103882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15103882
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14654603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14654603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14654603
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16202000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16202000
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11965331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11965331
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17210873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17210873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17210873
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19506176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10401803
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10401803
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10401803
http://www.biomedcentral.com/1472-6963/9/221/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Physician specialty
	Primary diagnosis
	Type of visit
	Shared care and reappointments
	Case-mix
	Data analysis

	Results
	Description of visits
	Routine follow-up in visits to specialists
	Referred and non referred care
	Shared care and reappointments

	Discussion
	Limitations of the study
	Policy implications

	Conclusion
	Lists Of Abbreviations
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

