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The Impact of Malpractice Liability
Claims on Obstetrical Practice Patterns
Gilbert W. Gimm

Objectives. This paper examines whether malpractice claims have any impact on
obstetrical practice patterns (C-section rates) and physician delivery volume.
Data Sources. Secondary data from the 1992–2000 Florida Hospital Inpatient
Discharge File, the Florida Medical Professional Liability Insurance Claims File, and the
American Medical Association’s Master File on physician characteristics.
Study Design. The effects of malpractice claims on C-section rates and physician
delivery volume were estimated using panel data and a fixed-effects multivariate model.
Data Collection. Variables were constructed from each data source and merged into
a single panel dataset using consistent physician identifiers.
Principal Findings. I did not find evidence that physicians changed their practice
patterns by increasing C-section rates in response to malpractice claims. However,
physicians performed six fewer inpatient deliveries 3 years after the closing of a mal-
practice claim, after controlling for individual- and market-level characteristics. Phy-
sicians with high malpractice awards of U.S.$250,000 or more performed 14 fewer
deliveries on average.
Conclusions. Malpractice claims led to a small reduction in physician delivery vol-
ume, but they did not have a significant impact on C-section rates.
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Since the late 1960s, a dramatic rise in malpractice insurance premiums has
sparked both debate and concern among physicians and health policy makers
that access to care may be limited by physicians who no longer practice certain
types of procedures (Studdert, Mello, and Brennan 2004). In March 2005, the
American Medical Association identified 20 states in full-blown medical li-
ability crisis due to rising medical malpractice premiums. In response, many
state legislatures have attempted to pass malpractice reform bills to limit non-
economic damages awarded in lawsuits or attempted to regulate premiums.
Obstetrics provides a useful context for analysis because many claims are
associated with birthing deliveries and the volume of deliveries is not subject
to physician-induced demand (American College of Obstetricians and
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Gynecologists 2004). A central question of interest to policy makers is to what
extent do malpractice claims have an adverse impact on obstetrical delivery
volume, practice patterns (C-section rates), and access to care.

Previous studies on the impact of malpractice pressure on C-section rates
yielded mixed results. Tussing and Wojtowycz (1992) reported that higher
malpractice premiums decreased the probability of a cesarean delivery. Sloan
et al. (1997) found no significant effect of perceived risk on the likelihood of
having a cesarean delivery; however, Localio et al. (1993) found that higher
malpractice risk increased the probability of a cesarean delivery. A limitation
of these early analyses was the use of a single year of data. Using a more
rigorous framework with multiple years of data, Dubay, Kaestner, and
Waidmann (1999) analyzed the impact of average malpractice premiums on
cesarean rates. Using birth certificate data from 1990 through 1992 to conduct
a county fixed-effects analysis, they found a small, positive relationship be-
tween malpractice pressure and higher risk-adjusted C-section rates. Using
panel data, Grant and McInnes (2004) also found that physicians with mal-
practice claims increased their risk-adjusted C-section rate by a small amount.1

Recent studies on the impact of malpractice pressure on physician sup-
ply have found small or no effects. Baicker and Chandra (2005) did not find
any significant association between overall physician supply and higher mal-
practice premiums or total claim payments at the state level. Using tort reform
as an exogenous source of variation in their studies of physician supply,
Kessler, Sage, and Becker (2005) found that direct reforms (e.g., damage caps)
were associated with 3 percent higher growth in physician supply after 3 years,
but this growth was primarily due to retirements and entries rather than in-
terstate relocations. Dranove and Gron (2005) used Florida hospital discharge
data to compare the period from 1997 to 2000 with 2000 to 2003 to see
whether travel times for high-risk deliveries changed. They concluded that
women undergoing high-risk deliveries did not see increases in travel times.
Therefore, access to obstetrical care was not compromised from 1997 to 2000
compared with 2000 to 2003. This analysis of individual-level claims in Florida
extends these prior studies by providing evidence on whether a change in
practice patterns and delivery volume is affected by the timing of a claim and
award size.
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This study examines whether malpractice claims have any impact on
obstetrical practice patterns, after accounting for the award size of claims. A
panel dataset and a fixed-effects model framework allow for the control of
unobservable, time-invariant physician characteristics. Also, this study ex-
plores whether the timing of a malpractice claim matters, by using multiple
fields for the incident occurrence date, filing date, and closing date of each
claim. Do physicians react immediately after an incident, before a claim is
filed? Or is a response more likely to occur after a malpractice claim is closed
and revealed to the public? Evidence that affirms the first question may point
toward a physician-led, supply-side response. However, evidence in support
of the latter question may indicate either a supply-side response in which
physicians avoid certain high-risk patients to reduce the likelihood of future
claims or a possible demand-side response where the loss of a physician’s
reputation influences patient choice. Finally, by including the award value of
claims in the study’s findings, it will be possible to draw policy implications
regarding the likely effect of award caps, a central feature in tort reform leg-
islation.

PROVIDER RESPONSE TO MALPRACTICE CLAIMS

One important rationale for the tort system is its ability to deter negligent care.
But how would the risk of a malpractice claim actually change physician
behavior? In the short run, a supply-side response may occur in which a
physician’s practice patterns change. Standard models assume that risk-averse
physicians maximize expected utility over two possible states——one with a
claim and the other without a claim (Quinn 1998). A malpractice claim has the
effect of increasing a physician’s risk of incurring a future malpractice claim
(Kington 1991). However, the predicted impact on the volume of deliveries is
ambiguous because of two competing effects. On the one hand, an income
effect would cause the physician to increase patient volume to make up for the
loss of wealth due to higher premiums (Pauly et al. 2006). On the other hand, a
fear effect arises because the risk of a future claim resulting in a loss of rep-
utation is higher.

Alternatively, a malpractice claim may have no effect on physician be-
havior. Malpractice premiums for physicians are not experience-rated based
on prior claims history, but are adjusted by the individual physician’s geo-
graphic location, specialty, and coverage limits (Danzon 1991). However,
even though physicians are insulated from the financial cost of a paid claim,
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they are exposed to reputation loss and the time and unpleasantness of de-
fending a claim, which represent uninsured costs (Danzon 2000). Also, mul-
tiple claims can lead to the dropping of renewals for existing insurance
policies, sanctions by a state medical board, or the suspension of hospital
admitting privileges. Premiums may increase for physicians forced to find a
new insurer. In response to these uninsured costs, a physician might adopt a
more cautious approach to reduce the risk of a future claim by reducing
delivery volume or shifting toward safer procedures (increased C-section
rates).

A demand-side response can occur in the long run if the closing of a
claim results in an award or settlement that is widely publicized and dimin-
ishes patient demand. However, changes in practice patterns are likely to be
due to a physician’s own response. Therefore, we might expect to observe a
higher C-section rate, but the impact on delivery volume will depend on the
relative size of the income effect, which predicts more deliveries and the fear
effect, which predicts fewer deliveries.

STUDY DATA AND METHODS

Data

The primary data source used for constructing the sample is the Florida Hos-
pital Inpatient Discharge File for the years 1992–2000. This administrative
dataset contains information on 1.2 million deliveries that occurred at non-
federal, short-term acute care hospitals in the state of Florida. For each year, I
extracted information on patient demographics (age, race, and ethnicity), in-
surance coverage (HMO, Medicaid), as well as ICD-9 diagnostic and DRG
procedure codes for whether a baby was delivered by C-section or vaginally.
A unique and consistent physician identifier was used to count hospital dis-
charge records for each individual physician by year. By aggregating patient
discharge data for each physician, all data cells were transformed from a per
patient-discharge unit of observation to a physician-year unit of observation.
The final sample contains 1,772 physicians representing 10,100 total physi-
cian-year observations.

The administrative dataset was merged with the Florida Medical Pro-
fessional Liability Insurance Claims File using unique physician identifiers.
SAS version 9.1 was used to read, clean, and merge all raw data files. The
claims dataset provided a history of all reported medical malpractice claims,
award amounts, severity of injury, and incident, filing, and closing dates across
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the years 1992–2000. The sample includes paid or resolved claims that reach
a decision through settlement or verdict, but it excludes dropped or pending
claims that have not yet closed. State law mandates that all malpractice in-
surers, including joint underwriting associations, report their claims to the
Department of Insurance and Financial Services within 60 days of closing.

One advantage of the multiple dates for the incident, opening, and
closing of a claim is the ability to determine whether the timing of a claim
matters. Given the mean time lag of 1.2 years between the incident and filing
dates of a claim, and a mean lag of 2.4 years between the filing and closing
dates, it is possible to determine which stages of a malpractice claim have the
greatest impact on physician behavior.2 If physician behavior is sensitive to
the injury that led to the claim, then one might expect to see an effect for the
incident date of a claim. However, if the resolution of a claim prompts a
change in behavior, then the closing date might have more influence. Table 1
shows the distribution of all claims by physician by year. From 1992 to 2000,
the majority of physicians (57–69 percent) did not have any claims, but other
physicians had one or two claims (24–33 percent), three of four claims (6–9
percent), or five or six claims (o1 percent).

Physician characteristics were obtained from the American Medical
Association’s Physician Master File. Fields include a physician’s birth date,
medical school graduation date, gender, specialty, board certification status,
county of residence, and whether the physician was dead or living. Obser-
vations with missing physician license numbers were excluded. As shown in
Table 1, the number of obstetrician–gynecologists increased over this time
and represented more than 93 percent of physicians who performed inpatient
deliveries. Family practitioners and maternal fetal-medicine specialists each
represented only 2–3 percent of physicians.

Following the sample selection criteria of Grant and McInnes (2004), I
included all obstetricians, maternal–fetal medicine specialists, and family prac-
titioners that performed at least 10 births in each year. Because the individual
C-section rate is a ratio with the number of deliveries in the denominator, a
minimum restriction of 10 deliveries removes extreme outlier values. The sam-
ple excludes active physicians who are older than 75 years of age (3 standard
deviations above the mean), nurses, midwives, and resident physicians.

Study Variables

The two dependent variables (delivery volume, C-section rate) were con-
structed in the following way. First, the delivery volume variable in each year
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is the count of all inpatient deliveries under DRG codes 370, 371, 372, and 373
for each physician-year cell. However, births in outpatient settings such as
birthing centers, or in the home, were excluded from the sample. Nonbirthing
obstetrical procedures, such as a hysterectomy, were also excluded.

Key explanatory claim variables were defined in the following way. For
the closed claim variable, a binary indicator was used to designate whether a
claim was resolved in a prior year. Similarly, the incident and open variables
use binary indicators. In a given year, a malpractice claim is a relatively rare
event (6–7 percent of observations). However, if we aggregate all years in the
sample, roughly one in three physicians who performed inpatient deliveries
encountered at least one birth-related malpractice claim in Florida between
1992 and 2000.

In accordance with risk-adjustment methods from previous studies, I
used ICD-9 codes to classify patients with complex comorbidities and control
for clinical risk factors that increase the likelihood of a C-section (Gregory
et al. 2002). Examples of clinical risk factors include whether a woman had
a prior C-section, breech position of the fetus, premature labor, patient’s age
is 40 years or older, antepartum hemorrhage, hypertension, premature labor,
multiple gestation (i.e., twins), soft tissue disorder, macrosomia (i.e., big baby),
oligohydramnios or polyhydramnios (i.e., irregular amniotic fluid levels),
herpes, and diabetes.

Table 2 summarizes the mean and standard deviation of variables in the
multivariate analysis. For the average physician’s caseload, most patients are
white (63 percent), and obtain coverage through a PPO (35 percent), HMO
(24 percent), or Medicaid (32 percent). The average number of patient co-
morbidities across physicians in the sample was 0.28. On average, 2 percent
of patients were 40 years of age or older for each physician-year. Finally,
14 percent of patients had a history of a previous C-section.

Statistical Approach

Using the merged panel dataset, I conducted a multivariate, fixed-effects
analysis to examine the impact of malpractice claims on C-section rates and
delivery volume. Physician fixed effects account for time invariant, unob-
servable characteristics, such as bedside manner or tone of voice, which in-
fluence whether a patient decides to file a claim (Ambady et al. 2002). The
fixed-effects model was conducted using the XTREG procedure in Stata (ver-
sion 9). A key assumption in the model is that current delivery volume and
C-section rates do not influence past claims. Year dummies are used to
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account for time trends, such as an increase in the number of women who are
of childbearing age. Standard errors were clustered at the physician level to
produce estimates that are robust to cross-sectional heteroskedasticity and
within-panel serial correlation (Wooldridge 2002).

Average patient characteristics such as age, race, and insurance type are
included for all inpatient deliveries performed by each physician within a
year. While individual physician characteristics such as board certification and

Table 2: Description of Variables in Multivariate Regression Analysis

All Birth-Related Procedures (DRG 370, 371, 372, 373)

Variable Description Mean SD

Dependent variables
Delivery volume 121.346 86.462
C-section rate (%) 0.288 0.122

Explanatory claim variables
Incident occurred 0.052 0.222
Claim opened/filed 0.060 0.238
Claim closed/resolved 0.073 0.260
Award low (U.S.$1 to U.S.$99 k) 0.016 0.125
Award medium (U.S.$100 k to U.S.$249 k) 0.012 0.109
Award high (U.S.$250 k to U.S.$499 k) 0.014 0.117
Award very high (U.S.$500 k1) 0.005 0.070
Minor injury 0.009 0.095
Major injury 0.030 0.172
Grave injury or death 0.016 0.125

Physician characteristic variables
Age 44.554 8.962
Age (30–39 years) 0.320 0.467
Age (40–49 years) 0.404 0.491
Age (50–75 years) 0.270 0.444

Patient characteristic variables
White patient (%) 0.625 0.254
Black patient (%) 0.187 0.175
Hispanic patient (%) 0.133 0.187
PPO or indemnity (%) 0.346 0.240
HMO (%) 0.239 0.214
Medicaid (%) 0.317 0.271
Uninsured/self-pay (%) 0.080 0.101
Number of comorbidities 0.278 0.159
% of patients age 401 years 0.021 0.022
% with prior cesarean ever 0.137 0.061

Number of observations
Physician-year 10,100
Physicians 1,772

202 HSR: Health Services Research 45:1 (February 2010)



specialty appear in the descriptive statistics, they are not presented in the fixed-
effects model since they are time invariant. Comorbidities are included in the
model based on clinical diagnoses. Award levels, which are of interest to
policy makers, are included to test whether the size of an award has a separate
effect from the claim indicator. Another claim severity measure in the model is
the injury code that classifies an injury as minor; major; or grave, including
death.

STUDY RESULTS

For the analysis of practice patterns, Table 3 presents results from the fixed-
effects of the impact of malpractice claims on C-section estimation rates. Three
sets of columns are presented with results based on the timing of a prior injury
occurrence, claim initiation or opening, and claim resolution or closing.
Within each set of results, the first column includes lagged indicators for the
explanatory claim variables, but it excludes award size and claims severity
measures. The second column includes the award size and claim severity
measures.

A key null finding is that a prior year incident, claim opening, or claim
closing does not have a significant impact on C-section rates overall. As ex-
pected, many patient control variables that account for clinical risk are sig-
nificant and consistent across specifications. For example, physicians with a
greater number of patients with comorbidities (30 percent, po.01), patients
who are 40 years or older (12 percent, po.01), or patients with a prior cesarean
(74 percent, po.01) have significantly higher C-section rates. None of the
coefficient estimates for the claim severity variables and award size were
significant.

Table 4 shows the impact of malpractice claims on the annual volume of
deliveries. Two key findings emerge. First, the closing of a malpractice claim
led to six fewer deliveries 3 years after the closing of a claim. This result was
significant with and without the claim severity variables. When we included
claim severity and award size, we found the decrease in deliveries was more
acute for higher awards. Specifically, a high award amount (4U.S.$250,000)
led to an additional reduction of 14 deliveries per year, which represents about
11 percent of the average inpatient delivery volume (121 births) per year.
Control variables for physician age show that delivery volume increases over
time, but at a diminishing rate until a maximum is reached at age 44. Phy-
sicians with a greater share of Medicaid patients (78, po.01) and nonwhite
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patients (45–61, po.01) perform a higher number of deliveries. However,
physicians with a greater share of patients with PPO coverage (�15, po.01) or
comorbidities (� 35, po.01) perform fewer deliveries per year.

DISCUSSION

This study examines the impact of malpractice claims on C-section rates and
annual delivery volume in Florida between 1992 and 2000. Using an indi-
vidual physician-level panel dataset, this study provides evidence on whether
the timing of claims and award size matter in physician responses. I did not
find any evidence that physicians change their practice patterns by increasing
C-section rates in response to a malpractice claim. However, the closing of a
claim led to a decrease of six annual deliveries 3 years afterwards with 14 fewer
deliveries occurring with large awards (4U.S.$250,000).

The absence of a significant impact on C-section rates may be due to the
limited ability of a malpractice claim to convey specific information to a phy-
sician that would warrant a change in practice style. Furthermore, even after
controlling for clinical risk factors, there may be other factors such as patient
preferences for a C-section, which could be similar for physicians with and
without a malpractice claim. Finally, performing a C-section by itself may not
necessarily reduce the risk of malpractice litigation, which may depend on a
physician’s bedside manner and tone of voice. Given the small magnitude of
effects found in prior studies and the rising prevalence of C-sections nation-
wide, this null finding suggests that additional research using more recent data
is needed.

The absence of effects on delivery volume until 3 years after a claim
closing suggests a delayed response that is not affected by the injury occur-
rence or claim opening. However, the small negative impact on physician
delivery volume suggests that a fear effect of incurring a future claim out-
weighs the income effect, which predicts an increase in deliveries. Physicians
with a closed malpractice claim performed six fewer deliveries after 3 years,
which represents about 5 percent of average delivery volume. Larger award
sizes (4U.S.$250,000) have a somewhat greater effect on delivery volume
across specifications. A reduction of 14 deliveries represents about 11 percent
of average delivery volume. A supply-side response can occur if a physician
chooses to accept fewer high-risk patients several years after a claim closing.
However, this finding is also consistent with a demand-side response where
public disclosure of the malpractice award in Florida leads to reputation loss
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and reduced patient demand. Either response or both responses could have
occurred, but this study could not make this distinction.

Although this small decrease in the average volume of deliveries ap-
pears to have implications for access to care, a key question is whether other
providers may be picking up the additional deliveries that are not being
performed by physicians with malpractice claims. As Table 1 shows, the
number of obstetrician–gynecologists increased over time, so that physi-
cians without claims appear to be picking up these deliveries. This study
does not find evidence that access to care statewide is compromised for
inpatient deliveries, which is consistent with prior research (Dranove and
Gron 2005). Between 1992 and 2000, the average delivery volume of ob-
stetrician–gynecologists increased from 112 to 142 births, while the num-
ber of deliveries by family practitioners declined from 80 to 41 births over
the same period. However, the growth in the overall supply of physicians
coupled with the increase in average volume suggests that the small re-
duction of inpatient deliveries was fully absorbed by other obstetrician–
gynecologists.

Several data limitations should be mentioned. First, these results from
Florida cannot be generalized to other states, which may have different mal-
practice reform environments. Second, the dataset excluded outpatient pro-
cedures and deliveries, which might account for possible shifting of care by
obstetrician–gynecologists to outpatient settings, but evidence of such a shift is
limited (Mello et al. 2007). Other variables that were excluded due to data
limitations include malpractice premiums and physician income, which are
assumed to be time invariant in the model. Physicians in regions with higher
premiums, other things being equal, may be more sensitive to malpractice
claims than other physicians. Third, the administrative dataset is limited to a
set of ICD-9 codes to infer the clinical risk profile of a patient. When this
profile is aggregated to the physician level, the ability to conduct patient-level
risk adjustment is lost. Finally, the study sample excludes claims from unin-
sured physicians and self-insured entities such as teaching hospitals.

This study builds on the prior work of Dranove and Gron (2005) by
analyzing whether malpractice claims at the individual level have an impact
on obstetrical practice patterns in Florida. Although access may be diminished
for physicians with a high award claim, the effect on access to care is not
compromised as other obstetrician–gynecologists are picking up these addi-
tional deliveries. Finally, the somewhat greater reduction in delivery volume
in response to higher awards suggests that tort reforms with damage caps at
the U.S.$250,000 level would have some effect on limiting the reduction in
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average delivery volume. However, access to obstetrical care in Florida does
not appear to be comprised by malpractice claims.
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NOTES

1. A U.S.$10,000 increase in average premiums increased risk-adjusted cesarean
rates by 0.4 percentage points. There was no improvement in birth outcomes, as
measured by Apgar scores, which suggested defensive medicine.

2. The time interval between the opening and closing of a claim was stable over this
period. However, the number of claims declined in the latter years of the sample
because claims that closed after 2000 were excluded from the analysis. For sen-
sitivity testing, I examined the latter half of the period with the earlier years and
did not find significant differences in the overall results.
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