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An investigation was conducted in a community hospital to determine whether
physician specialty (obstetrics vs family medicine) is a risk factor for adverse
perinatal outcomes. Over a three-year period, there were 6,856 deliveries, of
which 713 (10.4 percent) were attended by family physicians. Overall, there were
301 (4.4 percent) cases with adverse outcomes, of which 32 (10.6 percent) were
attended by family physicians. The charts of a weighted random sample of 117
cases with adverse outcomes and 468 controls were reviewed to determine po-
tential risk factors, including prenatal risk status, race, insurance, and specialty of
the attending physician. The risk ratio for family physician as attending was 0.99
(95 percent confidence interval, 0.69 to 1.42) after multivariate adjustment for the
other risk factors. Only high prenatal risk status was found to be an independent
predictor (risk ratio 1.75, 95 percent confidence interval, 1.23 to 2.49). A chart
review of a random sample of 146 patients (73 each of family physicians and ob-
stetricians) revealed no difference in the proportion of high-risk patients in each
specialty. It is concluded that in the setting studied, specialty is not a risk factor
for adverse perinatal outcomes, and that this finding is not confounded by the pa-

tient’s prenatal risk status.

ecause of the differences between family physicians
B and obstetricians, the relationship between perinatal
outcome and physician specialty is a legitimate concern
to both patients and the medical profession. There have
been relatively few US investigations of this issue, and
the most extensive studies have been conducted in
England. Black1found no difference in the perinatal mor-
tality rates in two different areas of Oxfordshire for the
years 1970 to 1979. Obstetricians performed 90 percent
of the deliveries in one area and 55 percent in the other;
the remainder were performed by general practitioners.
Klein et al23in a retrospective study found differences in
both perinatal and maternal morbidity that favored gen-
eral practitioner care over shared obstetrician and general
practitioner care. The relevance of these studies to the
United States is hard to determine because of training
and practice style differences between the two countries.
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In the United States, Caetano4 examined census data
ofall the deliveries in San Bernardino County in 1973 to
compare those handled by obstetricians with those han-
dled by general practitioners. He found that general prac-
titioner deliveries were associated with more birth injuries
and congenital malformations. General practitioners re-
ported more prenatal complications, but a similar delivery
complication rate. Unfortunately, no multivariate ad-
justment was performed to determine whether the differ-
ences in the birth injury and prenatal complication rates
were because of specialty or differences in the patient
population. Other studies57 have examined differences
in the process of care between obstetricians and family
physicians but have been too small to examine differences
in perinatal outcome.

Case-control studies provide a method of examining
potential risk factors (such as physician specialty) for rel-
atively rare events (such as adverse perinatal outcomes).
Niswander et al8found that the case-control method wes
effective in examining the relationship between prevent-
able adverse outcomes of pregnancy and suboptimal in-
trapartum obstetric care defined by clinical consensus.
Kramer et al9 used a case-control approach to investigate
whether pediatrician or nonpediatrician generalists were
better able to recognize severe acute illness or to avoid
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adverse perinatal outcomes

TABLE 1. RESULTS OF CASE-CONTROL STUDY COMPARING PHYSICIAN SPECIALTY
among controls and cases by committee assignment

Cases by Committee Assignment

Not Management Possibly Probably
Controls Preventable* Question Preventable Preventable Preventable Totals
No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Obstetrician 418(89) 44 (96) 15(94) 28 (82) 10 (83) 8(89) 523 (89)
Family physician 50 (11) 2(4) 1(6) 6(18) 2(17) 1(11) 62(11)
Totals 468 (100) 46(100) 16(100) 34 (100) 12(100) 9(100) 585 (100)

*Represents a 20 percent sample of all nonpreventable cases. Overall, 230 cases were assigned as nonpreventable, of which 20 (9 percent) were delivered by

family physicians

preventable complications and also concluded that the
case-control method was useful in studying the quality of
medical care.

An important confounding factor in obstetric outcome
isthe mother’s prenatal risk status. Fortney and White-
hornelreviewed a number of risk assessment scores and
their performance in predicting perinatal outcome. They
concluded that the most useful index developed up until
that time was that of Goodwin et al. 1L This index includes
items referring to age, past obstetric history, emergent
prenatal problems, medical problems, gestation, and
number of prenatal visits. Fortney and Whitehornel0also
developed their own index of high-risk pregnancy. This
index includes additional items referring to emergent in-
trapartum problems.

This article reports the results of an investigation into
adverse perinatal outcomes to determine whether specialty
(family physician or obstetrician) is a risk factor. The pur-
pose of this study was to determine whether any burden
ofrisk is imposed by registration with a family physician;
that is, does care by a family physician, with obstetrician
consultation as needed, impose an increased risk of an
adverse perinatal outcome compared with care by obste-
tricians alone? The potential confounding effect of the
patient’s insurance (as a proxy measure of socioeconomic
status), race, and prenatal risk factors were also examined.

methods

Information on the perinatal outcomes of all deliveries at
Highland Hospital between July 1981 and June 1984
formed the initial database for this study. The hospital is
acommunity hospital, one of five (three community, one
secondary, and one tertiary care hospital) providing ob-
stetric services in Monroe County, a metropolitan area
in upstate New York with a population of 700,000.

The family physicians that admit patients to the hospital
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are all residency trained. Faculty of the Family Medicine
Program (FMP) at the hospital attend the deliveries of
patients of residents in the FMP. Prenatal obstetric con-
sultation for patients of residents in the FMP is routinely
expected and is easily available for all patients of family
physicians. Obstetric consultation is mandatory for all
major intrapartum complications arising in patients of
family physicians; otherwise, obstetricians are not in-
volved in the delivery of patients of family physicians. All
family medicine resident deliveries are attended by a fam-
ily medicine attending physician as well as by the resident.
The hospital is university affiliated; all other deliveries are
attended by a resident.

The hospital has a perinatal morbidity and mortality
committee (PMMC), which consists ofthree obstetricians
and two pediatricians. This committee reviews all adverse
outcomes, which are defined as any of the following: a 5-
minute Apgar of less than 7, any significant birth injury,
transfer to the tertiary care nursery, admission to the hos-
pital’s own special care nursery, and perinatal death. The
committee assigns adverse outcomes by consensus to one
ofthe following categories: nonpreventable, management
question (implying a question about the appropriateness
of the management without the implication that the
management resulted in the adverse outcome), possibly
preventable, probably preventable, and preventable.

The investigation comprised three components. The
first was a review of the overall statistics for the study
period—the total number of deliveries and adverse peri-
natal outcomes, and the proportions delivered by family
physicians. Second, the case-control design was used to
study the potential confounding effect of other risk factors.
Finally, a separate chart review (prevalence study) was
conducted to determine the prevalence of prenatal high-
risk status and the potential for confounding.

The cases (adverse perinatal outcomes) used for the
case-control study included a 20 percent random sample
of cases assigned by the PMMC to be nonpreventable,
and all other cases presented during the study period. The
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TABLE 2. RESULTS OF CASE-CONTROL STUDY
COMPARING PHYSICIAN SPECIALTY AMONG
EACH TYPE OF ADVERSE OUTCOME

Family Physician Obstetrician

No. (%) No. (%)
Perinatal deaths 3(5) 9(2)
Birth injury 2(3) 3(1)
Transfer to tertiary care 6(10) 46 (9)
Special care nursery 4(6) 27 (5)
Apgar < 7 10 (16) 61 (12)
Cases examined 12 (19) 105 (20)
Charts reviewed 62 (100) 523(100)

Note: The percentages refer to the total of charts reviewed for the specialty:
several cases had more than one adverse outcome

weighted sampling was used to maximize the efficiency
of the study within the resources available. Four controls
were selected to be the 5th, 10th, 15th, and 20th delivery
following each case.

A chart review was conducted on each case and its as-
sociated controls by a research assistant blinded to spe-
cialty and study hypothesis. Information gathered by chart
review included race, insurance (Medicaid, Hill-Burton,
or private insurance—as a proxy measure of economic
status), and name ofthe attending physician (later recoded
as specialty). Information was also gathered to allow con-
struction of two indices of high-risk pregnancy.1011 The
sample size and weighting were determined to enable nar-
row confidence intervals to be set around any negative
findings (that is, a risk ratio of 1with 95 percent confidence
interval of 0.5 to 2.0).22

Finally, for the separate investigation (prevalence study)
into the potential confounding effect of prenatal risk sta-
tus, a random sample of 10 percent of all deliveries by
family physicians was identified. The charts ofeach family
physician delivery selected and that ofthe most proximal
subsequent delivery by an obstetrician were also reviewed
for those items examined in the case-control study.

The relationship between specialty and other indepen-
dent, possibly confounding variables (race, insurance, and
prenatal risk factors) was investigated using chi-square
tests. Unmatched and matched conditional logistic
regression analyses were used to determine whether spe-
cialty was a risk factor for presentation to the committee
after adjusting for the other independent and possibly
confounding variables.

RESULTS

During the study period, 27 obstetricians and 15 family
physicians attended a total of 6,856 deliveries, of which
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TABLE 3. RESULTS OF CASE-CONTROL STUDY
COMPARING POTENTIAL RISK FACTORS
AMONG CASES AND CONTROLS

Cases Controls
Potential Risk Factors No. (%) No. (%)
Sample size 117(100) 468 (100)
Nonwhite 19 (16) 57 (12)
Poor* 10(9) 42(9)
High-risk index*’
Goodwin et alll 58 (50) 100(21)
Fortney & Whitehorne10 30 (26) 40(9)
Mode of delivery***
Vaginal 77 (66) 394 (84)
Elective cesarean section 17(15) 42 (9)
Emergency cesarean section 23 (20) 32 (7)
Family physician 12 (10) 50(11)
Low birth weight** 39 (33) 21 (4)

« Poor, Medicaid or Hill Burton eligibility
« » Difference between cases and controls significant (xz, df - 1,P<.0001)
~« » Difference between cases and controls significant (x2, df = 2, P <.0001)

713 (10.4 percent) were attended by family physicians.
There were a total of 301 (4.4 percent) cases presented to
the PMMC, of which 32 (10.6 percent) were attended by
family physicians. Thus, the overall data revealed no &
sociation between specialty and adverse outcomes (x2
= 0.018, df= 2, P > .9). Based on these data, the unad-
justed risk ratio for family physicians as a risk factor for
adverse outcomes is 1.026 (95 percent confidence interval,
0.71 to 1.49).

For the case-control study the charts of 117 cases and
468 controls were reviewed. The distribution ofthese cases
and controls by specialty and the determination of the
PMMC is displayed in Table 1, and the particular cate-
gories of adverse outcomes are displayed in Table 2. Ad-
verse outcomes were not associated with any particular
individual attending physicians, with 30 physicians (%5
obstetricians and 5 family physicians) having cases pre-
sented, and no physician having more than ten cases.

The case-control data summarized by whether the
committee reviewed the case are displayed in Table 3
Results of the case-control study confirm the overall data,
the proportion of cases presented by specialty reflecting
that of the distribution of deliveries as a whole. Adverse
outcomes were significantly associated with cesarean sec-
tions, but there was no statistically significant relationship
between specialty and cesarean section. Excluding patients
undergoing cesarean section did not change the direction
or significance of the results reported below.

Using the cutting point recommended by Fortney and
Whitehorne, 10the sensitivity of the Goodwin index for
predicting presentation to the committee was 50 percent
and its specificity was 79 percent. Sensitivity for the Fort-
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TABLE 4. RESULTS OF LOGISTIC REGRESSION OF CASE-CONTROL DATA WITH ADVERSE OUTCOME (VS CONTROL)

AS DEPENDENT VARIABLE, AND OTHER POTENTIAL RISK FACTORS AS INDEPENDENT VARIABLES

Independent Variable* Beta
Specialty -0.01
Risk status 0.56
Insurance -0.24
Race 0.15
Specialty and risk status interaction 0.13

Standard 95 Percent
Error Risk Confidence

for Beta Ratio Interval P
0.18 .99 .69-1.42 .94
0.18 1.75 1.23-2.49 <.01
0.20 .79 .53-1.16 .25
0.15 1.16 .87-1.55 .33
0.18 .46

- Each variable dichotomized, 1 - family physician, high risk, nonpoor, nonwhite (0 = alternative)

ney index was 26 percent, and its specificity was 91 per-
cent. Neither index revealed a significant association be-
tween prenatal risk status and specialty. Because of its
better overall predictive value, the Goodwin index was
used in subsequent analyses.

The potentially confounding effect of prenatal risk sta-
tus, race, insurance, and the possible interaction between
specialty and risk status were examined in a series of lo-
gistic regression analyses of the case-control data. Matched
and unmatched analyses gave similar results. For this rea-
son, an unmatched analysis only is displayed in Table 4.
After multivariate adjustment only high-risk status re-
mained a significant predictor of adverse outcome. Similar
results were obtained when adverse outcomes included
only those cases assigned by the PMMC to be at least
possibly preventable. Use ofthe risk status score as a con-
tinuous rather than categorical variable in these analyses
did not affect the significance of the results.

For the prevalence study, a review was conducted of
146 charts, 73 each of patients with babies delivered by
family physicians and obstetricians. The main demo-
graphic, prenatal, and outcome characteristics of these
patients are displayed in Table 5. No statistically signifi-
cant differences were evident. Using Goodwin’s index,
the odds ratio for patients of family physicians being
higher risk than those of obstetricians was 1.01 (95 percent
confidence interval, 0.49 to 2.4).

DISCUSSION

The results of the case-control study, adjusting for risk
factors, confirm the overall hospital results that, in the
study setting, specialty (family physician or obstetrician)
isnot a risk factor for adverse perinatal outcomes. Con-
fidence in this conclusion is increased by the finding in
the prevalence study that the major risk factor for out-
comes resulting in presentation to the PMMC, that is, the
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patient’s prenatal risk status, was equally distributed be-
tween family physicians and obstetricians.

The absence of significant association between prenatal
risk status and specialty suggests that, in the hospital stud-
ied, the care of high- or low-risk patients by obstetricians
alone conferred no advantage in perinatal outcome. Two
caveats are in order. In the study setting, obstetric con-
sultation is easily accessible both prenatally and in the
event of intrapartum emergencies. Furthermore, most
patients of both family physicians and obstetricians who
present in labor before 34 weeks were not included in the
analysis, as hospital policy mandates transfer of all such
patients to the tertiary care hospital, if possible. Thus, it
remains possible in this small group of patients that there
exists some differences in outcome between specialties. A
selection bias is unlikely, however, because these patients
are evaluated by the house staff, and after referral the
delivery is usually conducted by the perinatal team at the
tertiary care hospital.

The trend for cases of family physicians to be labeled
more preventable than those of obstetricians (Table 1) is
probably either an artifact or a bias ofthe PMMC. Overall,
patients of family physicians did not have a proportionate
excess of adverse outcomes and had no difference in risk
status. Thus, there is no obvious clinical explanation for
the proportionate reduction in adverse outcomes labeled
management question and nonpreventable. Because it is
difficult to determine the validity of the PMMC deter-
minations, most emphasis in the analysis is placed on the
proportion of adverse outcomes for each specialty.

It is possible that an improved index of prenatal risk
status might reveal significant confounding. Post hoc ad-
justment of the cutting point resulted in an improved
sensitivity of 72 percent, with a specificity of 57 percent.
This adjustment did not change the direction ofthe results.
Furthermore, the results were not significantly affected
when the raw Goodwin index score was used in the anal-
yses. It is interesting to note that an analysis by Molfese
et al,13 comparing several risk status scales, found that
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TABLE 5. CHARACTERISTICS OF RANDOM SAMPLE
(PREVALENCE STUDY) OF FAMILY PHYSICIANS
AND OBSTETRICIANS

Family Physician Obstetrician

Characteristic No. (%) No. (%)
Number 73 (100) 73 (100)
Nonwhite 10(14) 8(11)
Poor 21 (29) 7(10)
Age < 18 years 1(D 0(0)
Age > 35 years 3(4) 2(3)
Primaparas 31 (42) 35 (48)
Diabetes 4(5) 2(3)
Toxemia 0(0) 1(D
Hydramnios 1(1) 0(0)
Prenatal bleeding 2(3) 0(0)
Fewer than 4 visits 20 (27) 17(23)
Gestation < 37 weeks 4(5) 4(5)
Forceps/vacuum 2(3) 6(8)
Cesarean section

Repeat 2(3) 6(8)
Emergent 3(4) 5(7)
Low birth weight 1(1) 4(5)
High-risk
(Goodwin et alll) 16 (22) 15(21)

antepartum scales in general were better predictors of in-
fant outcome than intrapartum scales, and that the most
recently developed scales did not perform better than the
older scales.

Generalizability ofthese findings may be limited by the
special circumstances of the study setting. The obstetri-
cians represent a broad age range of community obste-
tricians. In contrast, the family physicians were predom-
inantly residents, family medicine faculty, or recent grad-
uates of the family medicine program.

The authors concur with Kramer et al9that the case-
control methodology is an appropriate approach to
studying quality of care. Biases of selection, measurement,
and confounding are unlikely to have occurred in this
study design, and all the relevant methodologic criteria
suggested by Horwitz and Feinsteinl4were met.

These findings are reassuring in that at least in the hos-
pital examined, no burden of risk is imposed by registra-
tion with a family physician. Clearly the study needs to
be repeated in other settings, particularly those without
residencies; but ifthe results are confirmed, the emphasis
of analysis should focus on other outcomes such as ma-
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ternal morbidity, satisfaction, costs, and family assess-
ment.
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