ABSTRACT

This study, based on birth cer-
tificate data from 1985 through 1987,
investigated cesarean section (CS)
rates in the Lazio region of Italy and
their relationship with mode of hos-
pital care payment. Use of abdominal
delivery increased from 22.3% in
1985 to 24.3% in 1987. CS rates were
highest (34.7%}) in private hospitals.
A marked variation in the use of CS
was associated with mode of hospital
care payment independently from
other predictors of abdominal deliv-
ery. (Am J Public Health.
1992;82:257-261)
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Introduction

Cesarean section (CS) deliveries
have consistently increased in the past
decades in Europe, North America, and
the Pacific.! In the United States one out
of four deliveries took place by CS in
1988,2 and CS is the most common surgi-
cal procedure.3 High CS rates are also ob-
served in developing countries such as
Brazil* and Puerto Rico.’

Several explanations and hypotheses
have been offered to explain this impres-
sive change in medical practice, such as a
policy of subsequent cesarean delivery af-
ter a first cesarean, reluctance to deliver
breech babies vaginally, and fear of mal-
practice suit.5

The use of CS for delivery is associ-
ated with nonclinical factors: socioeco-
nomic status of women,? physician prac-
tice style,8° physician work schedule,10
and private or clinic care.!! It has been
shown in the United States that source of
payment for obstetrical care is strongly
associated with CS use, with women pri-
vately insured having the highest CS
rate.12 This observation was not con-
firmed in other countries with different
health care systems.

In a previous preliminary report fo-
cusing on 1985 data regarding the Lazio
region of Italy, we observed a high overall
frequency of CS (22.5%) and a higher rate
in private maternities (32.3%), where
women pay all expenses for delivery.13 To
confirm this preliminary finding and inves-
tigate CS time trends, we analyzed birth
certificate data for single infants born in
1985 through 1987 to women resident in
the Lazio region. We compared the rates
of CS by hospital payment mode after
controlling, with logistic regression anal-
ysis, for the potential confounding effects
of age, parity, birth weight, gestational
age, presentation at birth, and day of de-
livery.

Materials and Methods

The study was based on an analysis
of the birth certificates of single infants

(live or stillborn) weighing more than 500
g and born to women resident in Lazio, a
large region of central Italy, in the years
1985 through 1987. The largest city of the
region is Rome, and the total regional pop-
ulation is about 5 100 000. Birth certifi-
cates are collected by the Medical Birth
Registry coordinated by the Epidemiol-
ogy Unit of the Regional Health Author-
ity. Data on births are routinely linked to
death certificates regarding deaths in the
first year of life. The characteristics of the
registry and the validation of data are de-
scribed elsewhere.14

Hospital of birth was classified ac-
cording to mode of medical care payment.
There are three types of maternities in the
Italian National Health Service (NHS): (1)
NHS public hospitals, where medical care
is provided free of any charge; (2) NHS
private hospitals, where NHS pays a por-
tion of the expenses (e.g., daily fees and
medication) and the patient is responsible
for physician fees and special services
(e.g., individual room); and (3) private
hospitals, where patients pay all expenses
and no support is provided by NHS.

There are 96 maternities in the region
(56 NHS public hospitals, 26 NHS private
hospitals, and 14 private hospitals), with a
total of about 47 000 births per year. All
private hospitals are small units with a low
number of births (e.g., the mean in 1986
was 191 births per year). Only 5 hospitals
have more than 1500 births per year; 2 are
teaching hospitals.

The initial cohort considered for the
present study consisted of 139 284 single
births; 2618 subjects were excluded (90
home births and 2528 with unknown in-
formation on mode of delivery and/or hos-
pital of birth). The final cohort studied in-
cluded 136 666 single hospital births. CS
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TABLE 1—Mode of Delivery by Year, Single Births, Lazio, Rtaly, 1985-1987

1985 1986 1987
Mode of Delivery n % n % n %
Vaginal 34 532 749 33 689 744 33035 73.0
Cesarean section 10 276 223 10312 228 11025 243
Operative 1300 28 1278 28 1219 27

Lazio, italy, 1985-1987
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TABLE 2—Cesarean Section (CS) Rate by Hospital Payment Mode, Single Births,

95%
Total CS Odds Confidence
Hospital Deliveries Rate, % Ratio Interval
NHS pubilic 102 871 213 1.00 .
NHS private 25 692 26.7 1.34 1.30, 1.38
Private 8103 347 1.96 1.87, 206
Total 136 666 231 .

Note. See text for details on hospital classification. NHS = National Health Service.

rates were obtained by dividing the num-
ber of caesareans by the appropriate num-
ber of births (per 100).

Consistent with past research,!>-17
variables potentially predictive of CS
were considered: maternal age, parity,
gestational age, birth weight, presentation
at birth, and day of the week of birth
(weekday vs Sunday). The latter variable
was considered because it had been asso-
ciated with CS frequency in a previous
analysis.!8 The Italian birth certificate
does not include information on compli-
cations of pregnancy such as previous CS,
dystocia, and fetal distress.

The strength of the association be-
tween CS rate, hospital payment, and the
other predictive variables was evaluated
using the odds ratio (OR); 95% confidence
intervals (CIs) of the ORs were obtained
using the test-based method.!® Time
trends were evaluated using the extended
Mantel-Haenszel test.20

To assess the constancy of the rela-
tionship between payment source and CS
rates, the data were stratified by maternal
age, parity, birth weight, gestational age,
presentation at birth, and day of delivery
and the adjusted ORs calculated accord-
ing to the Mantel-Haenszel method.?! To
further validate the findings derived from
the above method, logistic regression
analysis was employed to simultaneously
estimate the independent effect of pay-
ment mode adjusted for the other predic-
tive variables. The results of the multivari-
ate analysis closely agreed with those of
the tabular one. No statistical criteria
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(such as the stepwise procedure) were em-
ployed to select variables to be included in
the model. Tests of significance for model
selection depend on the size of the studied
population, and, in large studies such as
the present one, any trivial variable may
have a highly significant association with
the event under study (small P values)
regardless of its epidemiological and clin-
ical meaning.22 Adjusted ORs and 95%
Cls were derived from the estimated re-
gression coefficient. An interaction term
(parity by maternal age) was included in
the equation to take into account the joint
effect of these two variables.

Results

The overall rate of CS in the years
1985 through 1987 among the 136 666
women delivering single infants in Lazio
was 23.1% (Table 1). A marked statisti-
cally significant time trend (P < .0001)
was observed over the time period studied
(from 22.3% in 1985 to 24.3% in 1987).
Provisional data for 1988 indicated a rate
of 25.2% (R.B., unpublished data, 1991).
Operative deliveries (forceps plus vac-
uum) constituted 2.8% of total deliveries
without significant time trends.

A strong relationship was found be-
tween mode of hospital payment and CS
rate. Women delivering in private hospitals
had the highest CS rate (34.7%), while the
rate of abdominal deliveries was lowest in
NHS public hospitals (21.3%) (Table 2).

Maternal Age

The CS rate increased with maternal
age: rates ranged from 16.4% among
women younger than 20 years to 43.8%
among those older than 39, an OR of 3.97
(95% CI = 3.54, 4.45). The rate was
18.2% among women 20 through 24,
21.7% among women 25 through 29,
26.4% among women 30 through 34, and
33.9% among women 35 through 39.

CS rates in private hospitals were sig-
nificantty higher than those in NHS pri-
vate and public hospitals in all age classes,
except among the younger women (Figure
1). In the latter group, women delivering in
NHS private institutions experienced the
highest CS rate (18.3% vs 14.7% in NHS
public and 16.6% in private hospitals); the
difference among the three types of hos-
pitals was of borderline statistical signifi-
cance (P = .055). The CS rate among
women older than 39 was extremely high
in the private hospitals (51.1%).

Parity

The rate of CS significantly de-
creased with parity (23.9% for parity 0 and
22.4% for parity higher than 0). Within
each parity class, the highest CS rate was
observed in private hospitals (Figure 2).
Since delivering in private hospitals can be
judged as a proxy of the socioeconomic
status of women,8 and considering that
most affluent women tend to be of lower
parity and older maternal age,” the ORs of
CS rates by hospital type were adjusted by
maternal age and parity distribution. The
adjusted OR_,;, of CS in private hospitals
was 1.58 (95% CI = 1.50, 1.66), as com-
pared with 1.96 in the crude analysis;
no important change was observed for
NHS private hospitals (OR_;, = 1.32 vs
OR_4c = 1.34).

Birth Weight and Gestational Age

The rates of CS were highest among
women who delivered low-birth-weight
(LBW) infants (34.3%), decreased with in-
creasing birth weight (22.5%), and slightly
increased for large babies (23.6%) (Table
3).

For each birth-weight class, CS rates
significantly increased in going from NHS
hospitals to the other two categories
(P < .0001), although in private units a
lower proportion of LBW and large babies
at higher risk of CS were reported.

CS rates among women who deliv-
ered prematurely were highest (30.0%),
decreased for full-term pregnancies, and
increased again for postmature babies
(24.5%) (Table 4). Again, rates were con-
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sistently and significantly higher
(P < .0001) in private units at any gesta-
tional age.
Complications

The use of CS is associated with var-
ious complications of pregnancy that are
indications for carrying out the proce-
dure.2* The only complication reported in
the Italian birth certificate is breech pre-
sentation of fetus at labor. The overall fre-
quency of this complication was 3.3% and
did not vary by hospital type. The rates of
CS were highest in private and NHS pri-
vate hospitals (84.7%), as compared with
NHS public hospitals (75.7%) (P < .001).

Day of Delivery

CS rates were consistently lower on
Sundays in all types of hospitals (overall
CS rate of 15.7%), as compared with
weekdays (overall rate of 24.1%). There
was a statistically significant trend with
regard to frequency of deliveries on Sun-
days (P < .0001): The lowest rate was ob-
served in private hospitals (8.8%), the
highest in NHS public units (12.2%), and
an intermediate value in NHS private ma-
ternities (10%).

Multivariate Analysis

The results of the simultaneous mul-
tiple logistic adjustment are shown in Ta-
ble 5. The ORs referring to maternal age
and parity are shown for each combina-
tion of these two variables. Compared
with the univariate analysis of unadjusted
ORs, the multivariate assessment indi-
cated that hospital payment mode was still
associated with the likelihood of CS when
allowance was made for the effects of the
other variables present in the model.
However, the OR associated with private
hospitals was lower than the one observed
in the crude analysis. This could be attrib-
uted to the maternal age—parity effect dis-
cussed previously, in part counterbal-
anced by the combined effect of the other
variables in the model. The CS OR asso-
ciated with NHS private maternitics was
practically identical to the one observed in
the crude analysis.

The effect of maternal age on CS rate
was marked for older/parity 0 women as
compared with younger women and
women of the same age at parity higher
than 0.

Discussion
This study showed that in the Lazio

region of Italy, approximately one of four
babies was born by CS in the time period
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FIGURE 1—Cesarean section (CS) rates by hospital payment mode and matemal age,
single births, Lazio, ltaly, 1985-1987.

1985 through 1987, the highest rate re-
ported in Europe so far. Lazio figures
were comparable to those observed in the
United States in the same time period,?
and were largely beyond the figure con-
sidered acceptable by international agen-
cies.?6 The proportion of operative deliv-
eries (forceps and vacuum) was minimal
and did not follow any time trend.

Mode of payment for obstetric care
was strongly associated with CS rates af-
ter controlling for the effects of the other
available determinants of abdominal de-
livery. Because of the limited information
included in the Italian birth certificate, the
effect of some known determinants of CS
could not be taken into account, namely
previous CS delivery, dystocia, and fetal
distress. However, it is unlikely that these
variables were differently distributed in
the three types of hospitals to such an ex-
tent as to modify the observed effect of
mode of payment on CS rates. In fact, the
heterogeneous CS rates by payment mode
were also observed in primiparous women
(Figure 2). On the other hand, data refer-
ring to breech deliveries, the only compli-

cation of pregnancy reported in the birth
certificate, confirmed higher CS rates in
NHS private and private maternities than
in NHS public hospitals.

The heterogeneity of CS rates by hos-
pital payment mode might be attributable
to the interaction of a variety of factors,
including characteristics of patients, mix
of physicians, and organizational features.
In the Lazio region, delivering in private
maternities can be judged as a proxy of
high socioeconomic status,!8 which is as-
sociated with higher CS rates.” In addi-
tion, a multiplicity of financial incentives,
such as a higher physician fee for CS as
compared with vaginal delivery and con-
gruence of physician interest with that of
hospital (long hospital stay after CS), may
influence directly or indirectly the clinical
decision.?’ It is interesting to note that, in
Italy, most obstetricians work part-time in
both public hospitals and private institu-
tions (NHS private or private), making the
two health care settings fully comparable
with regard to physician training and age.
This suggests that different decision-mak-
ing rules were applied to different health-
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FIGURE 2—Cesarean section (CS) rates by hospital payment mode and parity, single
births, Lazlo, ltaly, 1985-1987.

TABLE 3—Cesarean Section (CS) Rates by Birth Weight and Hospital Payment Mode,
Single Births, Lazlo, Italy, 1985-1987

TABLE 5—-Odds Ratios and 95%
Confidence intervals of
Cesarean Sections by

Selected Determinants,?
Single Births, Lazio,
italy, 19851987
95%
Odds Confidence
Determinant Ratio  Interval
Hospital payment
source
NHS public 1.00 L
NHS private 185 131 140
Private 164 156, 1.73
Birth weight, g
<2500 147 138,158
2500-3999 1.00 ..
>3999 111 106, 1.16
Gestational age, wk
Preterm (<37) 1.07 1.00,1.14
At term 1.00 .
(37-41)
Postterm 1.27 119,136
(>41)
Presentation
Breech® 13.28 12.32, 14.32
Day of the week
Weekday® 167 159 175
Parity O
Maternal age, y
<20 1.00
20-24 123 111,136
25-29 158 143,174
30-34 229 207,254
35-39 507 448,573
>39 1548 12.18, 19.66
Parity > 0
Maternal age, y
<20 084 0862 1.14
20-24 111 100, 1.24
25-29 133 121 147
30-34 168 1.52 185
35-39 217 195,240
>39 283 246,458

NHS Public NHS Private Private Total

Birth No. of cs No.of CS No. of cs cs
Weight, g Deliveries Rate, % Deliveries Rate, % Deliveries Rate, % Rate, %
<2500 4911 336 915 375 283 470 343
25003999 89720 206 22712 262 7263 41 225
>3999 7961 219 1957 269 532 367 236

Note. NHS = National Heatlth Service.

B ————
TABLE 4—Cesarean Section (CS) Rates by Gestational Age and Hospital Payment
Mode, Single Births, Lazio, Italy, 1985-1987

NHS Public NHS Private Private Total

Gestational  No. of cs No. of CS No. of cs cS
Age, wk Deliveries Rate, % Deliveries Rate, % Deliveries Rate, % Rate, %

<37 5643 293 1082 336 343 443 30.0
37-41 91 160 207 23483 262 7430 34.2 226
>41 4256 234 667 30.0 232 34.9 245

Note. NHS = National Health Service.
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Note. NHS = National Health Service.
2Adjusted for alt other factors present in the

model.
SCesarean section rate observed in all other
presentations taken as reference.
®Sunday cesarean section rate taken as
reference.

care settings for comparable clinical situ-
ations and comparable availability of di-
agnostic and surgical facilities. These dif-
ferent rules might be associated with the
following factors: scheduling practices
(such as 24-hour coverage by a staff ob-
stetrician) that diminish the incentives for
“convenience”> CS in public materni-
ties, 10 social congruity between obstetri-
cians and middle-class parturients associ-
ated with the attitudes of these women
toward the potential benefits of medical
technology,’ and the stronger fear of mal-
practice suits in cases of complication of
pregnancy when caring for affluent and
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more educated women, although malprac-
tice suits in obstetrics are not common in
Italy. All these elements may interact with
physician practice style, which is associ-
ated with variability of CS use.8 The de-
cision to undertake a CS section is, in fact,
not guided by unequivocal criteria; on the
contrary, it is associated with a marked
interobserver and, more surprising, in-
traobserver variability.28

In summary, our analysis of birth cer-
tificate data showed that the CS rate in
1985 through 1987 in the Lazio region was
one of the highest ever reported. No ten-
dency toward a leveling off of the rate, as
observed in other countries,25 was de-
tected. This finding, together with the as-
sociation of CS rate and hospital payment
mode, was of great concern and under-
lines the urgent need for adopting regional
and national strategies to reduce the use of
abdominal delivery to more acceptable
levels. O
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