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ABSTRACT

Women of higher socioeconomic status have been observed
to have higher rates of cesarean delivery, said to be
2vidence that many cesarean sections are unnecessary.
Previous investigations have been conducted in settings
where access to obstetrical services may be dependent on
ability to pay, and investigators have often not adjusted
differences for maternal age, parity and previous cesarean
delivery, factors known to confound the association.

Whether women of upper or lower socioeconomic status are at
increased risk of cesarean delivery for biological reasons
has not been determineaq.

The purpose of this investigation was to examine the
association between cesarean delivery and socioeconomic
indicators in a setting with universal health insurance and
all obstetrical services. Eligible residents of London,
Ontario, giving birth during the study period were invited
to participate. Questionnaires vere completed by 2383 (78.5
percent) of those eligible during their postpartum stay in
hospital. Questionnaire information allowed participants to
be classified according to several indicators of
socioeconomic status. Additionai information was abstracted
from consenting participant's hospital charts.

Women of higher socioeconomic status not only did not

have higher rates of cesarean delivery, but appeared to have

iis




lower rates. The estimated odds ratio of cesarean delivery
for women with a university degree compared to women who had
not completed high school was 0.37 (0.22, 0.64; 95% C.I.)
after adjusting for age, parity, and previous cesarean
delivery. Among women defined as "low risk," the estimated
odds ratio of cesarean delivery for women with a university
degree compared to women who had not completed high school
was 0.16 (0.06, 0.43; 95% C.I.) after adjustment for
maternal age, parity, maternal height and infant birth
weight. Further exploration showed that factors
hypothesized to be related to poor growth during childhood
and adolescence may be associated w. “ increased odds of a
cesarean delivery.

It is likely that the results of the current
investigation differ from the results of previous
investigations because of the greater control over
potentially confounding factors that the study design
facilitated. 1t is recommended that investigators of
differences in cesarean section rates adjust for population
differences as fully as possible and consider that

undetected differences in population characteristics may

exist.

iv




DEDICATION

For Stephen and Brendan

“And, with small childish hands, we are turning around
The apple of life which another has found;
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And we count, as we turn it, the red side for four".

From A Rhapsody of Life's Progress,
by Elizabeth Barrett Browning.
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CHAPTER 1.0
REVIEW OF THE LITERATURE
.1 Int uctio

For about 30 years pricr to 1970, the cesarean section
rate in the United States was stable at about five percent
(Douglas et al., 1963; Katz and Cefalo, 1988). The cesarean
section rate in other developed countries prior to 1970 was
similar, ranging between two and six percent (Notzon et al.,
1987; Nair, 1991). However, between 1970 and 1982 the
cesarean section rates in Canada, Australia, New Zealand and
nearly every country of Northern and Western Europe at least
doubled (Notzon et al., 1987). In the United States the
rate not only doubled, but quadrupled, reaching 20.3 percent
in 1983 and nearly 25 percent by 1988 (Placek et al, ’983;
Taffel et al., 1990). This phenomenon was not confined to
the more industrialized countries; cesarean section rates
reported in Brazil and Puerto Rico exceeded even those in
the United States (Notzon, 1990).

Although investigations of why this occurred have been
inconclusive, it is commonly believed that many cesarean
sections are unnecessary (LoCicero, 1993; Sakala, 1993;
Silver and Wolfe, 1989; Stephenson et al., 1993; Tanio et
al., 1987). Observed differences in cesarean section rates
by country, region, or facility, for example, are said to
provide evidence for this contention. Of particular concern
have been observations that cesarean section rates vary by

indicators of women's socioeconomic status (Barros et al.,



1991; Gould et al., 1989; Stafford, 1990; Zdeb and Logrillo,
1989), by the type of health insurance they possess or
whether their obstetrical care is paid "privately" or
provided at "public" expense (Blumenthal et al., 1984; Haas
et al., 1993; Janowitz et al., 1982, 1985; Renwick, 19¢ :
Stafford et al., 1993; Zahniser, 1992). Previous
investigations have been conducted in settings where access
to obstetrical services may be dependent on ability to pay,
and investigators have often not adjusted differences for
maternal age, parity and previous cesarean delivery, factors
known to confcund the association.

There is no "gold standard" of socioeconomic status;
theoretical formulations of social stratification, or the
relative position individuals occupy in society, are complex
and multidimensional. It is known, however, that several
indicators of socioeconomic status are related to many
disease processes (Libertos et al., 1988;.

The general purpose of the investigation to be reported
here was to examine the association between cesarean delivery
and socioeconomic indicators in a setting with universal
health insurance. The review of the literature will provide
an historical context of the role of cesarean delivery in
obstetrical practice, an overview of in\. stigations conducted
in response to the rapid rise in cesarean section rates,
and a review of previous investigations of the association
between cesarean delivery and socioeconomic indicators. 1In

addition, other factors known to be possible reasons that




cesarean section rates may differ among social groups will

be discussed, and evidence that inhibition of growth during
childhood may be related to a greater likelihood of cesarean
delivery will be presented.
1.2 Historical overview
o2 d is sarean s

Delivery of a fctus through an incision in the mother's
abdomen was a controversial topic as long ago as the Middle
Ages. At that time the debate concerned the justification
of a church edict mandating cesarean delivery in the event
of maternal death in order to baptize the fetus, although
almos* all were stillborn. Strong opposition to cesarean
delivery of a child of a living woman continued until late
in the nineteench century when the mother's odds of
surviving the surgery improved with the development of safe
techniques of suturing the uterus (Katz and Cefalo, 1988).

Other developments in the early half of this century
were accompanied by increasing acceptance of cesarean
delivery. The discovery of antibiotics during the 1930s,
the development of blood transfusion services during World
war II (Baird, 1975), and concerted efforts by governments
to organize obstetrical care, improve facilities, and
provide trained personnel (Wilson, 1984), led to a rapid
reduction of maternal mortality rates for all births, but
also drastically reduced the risks of cesarean delivery. By
the mid 19408, cesarean section was said to be "one of the

greatest blessings of womankind (Katz and Cefalo, 1988).%



Decreased stillbirth rates due to birth trauma and other
"unexplained" causes were attributed to an increasing
tendency for births to occur in hospital as well as the
increasing use of cesarean section (Baird et al., 1953;
Baird 1955). With the cesarean section rate between two and
three percent, it was suggested that more cesarean sections
could further reduce the fetal death rate (Baird, 1955).
Safety of cesarean delivery continued to improve
throughout the 1950s and 1960s accompanied by a growing
preference for cesarean delivery to avoid risks to the fetus
during a difficult breech or midforceps delivery (Bottoms et

al., 1980; Friedman, 1989; Seeds and Cefalo, 1982).

1.2.2 Growing concern about rising rates of cesarean
deljvery

By the late 1970s, however, concern about the rising
rate of cesarean section was beginning to be expressed, and
it was questioned whether a balance was being maintained
between “he risks to the mother and the benefits to the
fetus. A report published by the United States Department
of Health, Education and Welfare in 1979 documented a 264
percent increase in the cesarean section rate (Marieskind,
1979). Consensus conferences were held in the United States
(National Institutes of Health, 1981) and Canada (Consensus
Conference Report, 1986) to ascertain why the rates had
risen. Conference participants concluded that more research
was needed to better answer the guestions posed, but made

several recommendations that were hoped would lead to a



reduction in cesarean section rates. Cesarean section rates

continued to rise, however.

1.2.3 Balance of risks and benefits

Perinatal mortality rates in North America decreased as
dramatically as cesarean section rates increased over the
same time period (Bottoms et al., 1980). It was disputed
whether the decrease in perinatal mortality rates could be
attributed to higher rates of cesarean delivery (Marieskind,
1989). Other factors occurring simultaneously were said to
be more likely to have been responsible for this
improvement, such as advances in the field of neonatal
intensive care (National Institutes of Health, 1981). 1In
addition, societal changes, such as a decline in the number
of births at the extremes of reproductive age, were also
believed to have been responsible for lowered rates of
perinatal mortality (Richards, 1977). Moreover, the
assumption that cesarean delivery conferred a greater degree
of safety to the fetus in some circumstances (Bottoms et
al., 1980; Taffel et al., 1987) was challenged. 1In
particular, there was disagreement about whether cesarean
delivery was safer for the infant than midforceps delivery
(Boyd et al., 1986; Friedman, 1989; Seiler, 1990), vaginal
breech delivery at term (Bodmer et al., 1986; Borten, 1989;
Green et al., 1982; Flanagan et al., 1987; Huchcroft et al.,
1981; Seeds and Cefalo, 1982), or whether cesarean delivery

increased the chances of survival of low birth weight

infants (Basket and McMillan, 1981; Fleischman and Rhoden,




1989; Paul, 1988; Westgren, 1988).

Care providers and consumers began to question whether
cesarean delivery in possibly equivocal circumstances could
be balanced against the increased risks of cesarean delivery
for the mother. Higher rates of maternal mortality were
reported among women having had cesarean as compared to
vaginal deliveries (Evrard and Gold, 1977; Pettiti, et al.,
1982). Other investigators argued, however, that assessment
of the risk of mortality had to take into account the
differences in risk associated with intrapartum cesarean
delivery as opposed to elective procedures, as well as risks
to the mother associated with the antecedent conditions
leading to the decision to perform the cesarean section.
This was often very difficult to do (Lilford et al., 1990).
Nevertheless, after one cesarean delivery there are
indisputably higher risks of both mortality and serious
morbidity to both the mother and the fetus in subsequent
pregnancies. This is because (f increased risks of uterine
rupture, placenta previa and placenta accreta; risks that
increase with increasing numbers of prior cesarean
deliveries (Chazotte and Cohen, 1990; Clark et al., 1985).

In an assessment of the balance between risk and
benefit, other adverse maternal outcomes associated with
cesarean delivery were said to require consideration as
well. Investigators and consumers drew attention to higher
rates of spontaneous abortion and difficulty conceiving

following a cesarean delivery (Garel et al., 1990; Hall et




al., 1989); a fear of decreased fertility in cultures where
large families are desired because of social or religious
custom (Vaclavinkova, 1989); the risk of postoperative
infection (Baskett and McMillen, 1981; Evrard et al., 1980);
and psychological trauma to both the mother and other family
members (Garel et al., 1990; Green et al., 1990; Trowell,

1986) .
In addition to concerns for the health and well-being

of the mother, the child, and the family, concerns were
raised about the increased financial cost of high rates of
cesarean delivery (Auer, 1987).
1.2.4 Reasons for the rise

Concurrently many investigations were being conducted
of possible reasons for the dramatic rise in rates of
cesarean delivery. It was believed that the earlier
explanation that the rise was due to the increased safety of
the surgery was inadequate, and that other factors were
operating as well. As discussed in this section, most of
the hypothesized reasons for the increase in cesarean
section rates placed blame on changes in the practice of
obstetrics, such as an increasing reliance on technology,
and a greater likelihood that physicians wished to avoid
malpractice, inconvenience and to increase their incomes.
Some consideration was given to the impact of demographic
changes, hovever.
1.2.4.1 Technology for childbirth

Electronic fetal heart rate monitors were introduced in




1969 to detect fetal distress during labour (Williams and
Hawves, 1979). Some institutions reported marked increases
in cesarean section with the acquisition of electronic fetal
monaitors (Haddad and Lundy, 1978). However, reviewers of
the evidence were divided as to whether the increased use of
electronic fetal monitoring contributed substantially to
rising cesarean section rates, and reported that in some
settings increased use of monitors was associated with
decreased cesarean section rates (Hobbins et al., 1979;
Hughey et al., 1977; Marieskind, 1979; Neutra et al., 1980;
Taffel et al., 1987). Moreover, in some studies of
electronic fetal monitoring, most of the increase in
cesarean section rates was found to be due to dystocia or
failure to progress, rather than to an increased incidence
of fetal distress detected by the monitors (Hughey et al.,
1977; Neutra et al., 1980).

Also blamed was an increasing use of epidural analgesia
during labour, although a causal role for this use of
technology in increased cesarean section rates has been
disputed (Adashek et al., 1993; DeMott and Sandmire, 1992;
Gribble and Meier, 1991; Thorp et al., 1989, 1990).
1.2.4.2 Physician factors

Investigations of other factors such as an increasing
fear of malpractice suits among physicians, and an
increasing reliance on cesarean delivery because it may be
more convenient or carry a greater financial incentive for

the physician, also generated disagreement (Baskett, 1978;



Carpenter et al., 1987; Evans et al., 1984; Fraser et al.,

1987; Phillips et al., 1982; Rock, 1988; Tussing and
Wojtowycz, 1992; Wadhera and Nair, 1982).
. .3 [o] i n

Lastly, although it was known that demographic changes
in the population of women giving biith that occurred during
the late 1960s and early 1970s had an impact on the rate of
cesarean birth, the potential magnitude of this impact was
not investigated thoroughly. The rise in the cesarean
section rate occurred at about the same time that
contraceptives became widely available and attitudes towards
childbearing. women's work outside the home, and desired
family size changed. This phenomenon was accompanied by an
increase in the age at firs* birth, and decreasing parity-
with the establishment of a norm of two children per family
in North America.

Women experiencing a first birth and wumen of older
maternal age are at higher risk of cesarean delivery,’ and
several investigators showed that changes in the age
(Anderson and Lomas, 1984; Taffel et al., 1987) and parity
(Bottoms et al., 1980) composition of the population of
women ¢iving birth had an impact on the cesarean section

rate. However, at this time no estimates were apparently

! Parity refers to the number of children a women has
had. Primiparity means having a first child; and
multiparity refers to a second or higher order birth.

! The association between maternal age and parity and
the risk of cesarean delivery is discussed in more detail in

section 1.4.1.




made that considered the effect of changes in both the age
and parity structure of the population, particularly the
potential impact of an increasing tendency for first births
to occur at later maternal ages.

R umma historical overview

To summarize the historical context, by the early

1980's, the cesarean section rate had risen rapidly in many
countries within a relatively brief period of time. It is
likely that the gradual increase observed prior to 1970 and
part of the more rapid increase that occurred subsequently
were due to the increased safety of cesarean delivery for
the mother which, in turn, justified its use in a broadened
spectrum of indications to prevent potentially adverse
consequences of a difficult vaginal delivery. However, the
rise in cesarean section rates subsequent to 1970 was so
rapid and widespread that serious investigation began of
whether this increase could be justified on the basis of
improved fetal outcomes. This rapid increase was of
particular concern, because although safety for the mother
was certainly improved, cesarean delivery was not without
risks to her and was associated with much higher costs than
vaginal delivery. Only partial assessment was made of the
potential impact of demographic changes that occurred during

this time on cesarean section rates.

10
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1.3 Review of investigations of cesarean section rates by

socioeconomic indicators and source of payment for

obstetrical care

1.3.1 Introduction

Differences in cesarean section rates have been
observed and reported since investigation of reasons for the
rise in cesarean section rates began. Among these have been
differences between: countries (Bergsjo et al., 1983; Lomas
and Enkin, 1989; Notzon et al., 1994; Notzon et al., 1987;
Notzon, 1990; Stephenson et al., 1993), regions or
facilities within countries (Anderson and Lomas, 1985;
Kazandjian and Summer, 1989, 1990; Renwick, 1991; Simini et
al., 1990; Saunders and Flowerdew, 1991), and physicians
practicing in the same region or facility (Goyert et al.,
1989; Guillemette and Fraser, 1992). Of particular concern
to the current investigation are differences in reported
cesarean section rates between types of health insurance,
"publicly-funded" versus "private" obstetrical care, and
other indicators of socioceconomic status. Investigations of
these differences will be reviewed below.

Do differences in cesarean section rates without
corresponding differences in neonatal outcomes imply that
where rates are higher, many of the cesarean deliveries must
be unnecessary? It has been acknowledged that differences
in cesarean section rates between regions and facilities,
for example, reflect differences in the demographic

characteristics of the population as well as differential



availability of services among institutions and regions

(Baskett, 1978; National Institutes of Health, 1981la).
However, some investigators have not taken these factors
into account before arriving at conclusions about the
implications of higher rates. The distribution of factors
related to risk of cesarean delivery such as maternal age,
parity, infant birth weight. and previous cesarean delivery
cou’d differ among various populations. In the case of the
association between cesarean delivery and indicators of
socioeconomic status, the potential for these factors to
influence an observed association is very great.
1.3.2 Findings of previjous studijes

Observations have been made in several countries that
cesarean section rates differ by indicators of socioceconomic
status. Where investigators have not taken into account
characteristics of the population that might have an impact
on this association the results have been consistent; women
who had private health insurance (Blumenthal et al., 1984;
Haas et al., 1993; Janowitz et al., 1982, 1985; Renwick,
1991; Stafford et al., 1993; Zahniser, 1992) or who were of
higher socioeconomic status (Barros et al., 1991; Zdeb and
Logrillo, 1989) had consistently higher rates of cesarean
delivery.

when other investigators of this association have
adjusted for population differences, the association has
often been observed to diminish. McCloskey et al. (1992)

reported that without adjustment for potential confounders
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primiparous women who were attended by physicians in private
practice were 1.5 times more likely to have a cesarean
delivery than women who received care in a Health
Maintenance Organization or a hospital clinic. However
after adjusting for several antepartum risk factors, they
found no difference in cesarean section rates by source of
care over most age groups. Results of a nation-wide U.S.
survey showed that after adjusting for age, primary cesarean
section rates did not differ by women's education or income
(Placek et al., 1983). Investigators in Washington State
showed that adjustment for age, parity and infant birth
weight alcne accounted for all of the observed difference in
primary cesarean section rates between insured and uninsured
women (Parrish et al., 1994).

However, other investigators have reported a direct
association between socioceconomic indicators and cesarean
section rates even after adjustment for population
characteristics. Bertollini et al., (1992), using birth
registry data from the Lazio region of Italy, showed that
after adjusting for maternal age, infant birth weight,
gestational age, presentation, day of the week, and parity,
the odds of cesarean delivery for women who delivered in
private facilities were 1.64 times greater than women whose
obstetrical care was publicly-funded. These investigators,
however, were unable to control for previous cesarean
delivery because of the limjtations of the source of their

data. Other investigators reported that cesarean section
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rates in California varied directly by socioeconomic
indicators after adjusting for age and parity (Gould et al.,
1989; Stafford, 1990). However, it was not possible to
ascertain from their report whether they adjusted for age
and parity simultaneously. Moreover, the authors stated
that a problem with their aggregate data source was that it
under-reported complications of pregnancy. This suggests
that multiparous women with previous cesarean delivery may
have been misclassified. Their results, therefore, may be
misleading. sSimilarly, Haynes de Regt et al. (1986) found
that among low risk women in Brooklyn, New York, private
patients had higher rates of cesarean delivery overall than
clinic patients after adjusting for age, parity and birth
weight in stratified analyses. However, among primiparous
women, clinic patients were less likely than private
patients to have had a cesarean delivery only among women
less than 25. Rates in older age groups were similar.

A few investigators have reported finding an indirect
association between cesarean section and socioeconomic
indicators after adjusting for population characteristics.
Tussing and Wojtowycz (1992) reported that after adjusting
for several demographic, obstetrical risk, and
organizational factors simultaneously, mother's education
was negatively associated with cesarean delfvery.
Similarly, in some regions of Italy slightly lower cesarean
section rates wvere found in public as compared to private

hospitals after standardization for maternal age, education
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and birth weight (Parazzini et al., 1992).

Only one report of an investigation of the association
of socioeconomic indicators with cesarean delivery under a
system of universal health insurance was found. In a letter
to the editor Leyland (1993) reported that there was no
difference in cesarean section rates by occupation groups in
Scotland when the rates were adjusted for age, parity, and
breech presentation. However, women in the two lowest
social class categories who delivered infants at less than
32 weeks' gestation had lower adjusted odds of cesarean
delivery than women in the upper two social class
categories.
1.3, terpretations o ifferen

Overall it appears that adjustment for potential
confounders at least reduced any observed association
between the likelihood of a cesarean delivery and the
indicators or correlates of socioeconomic status in
guestion. However, observed differences, whether adjusted
or unadjusted, have been given many different
interpretations. Some investigators concluded that observed
differences were due to differences in the underlying risk
status of the groups, particularly the age and parity
composition of the populations being compared (McCloskey et
al., 1992; Parrish, 1994). Others considered that the
differences might have been due to under-reporting of
cesarean deliveries or difficulties in determining whether

women had had a previous cesarean delivery with the
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available data (Parazzini et al., 1992).

Many ->thers concluded or implied, however, that
differences in rates of cesarean delivery observed between
insured and uninsured women or over levels of other
socioceconomic indicators was evidence that cesarean sections
were being performed unnecessarily among affluent women.
They argued, for example, that private physicians care for
their patients differently (Haynes de Regt, 1986); that
these differences signified differences in access to
technology or physician work schedules, greater financial
incentives for cesarean birth, or medical malpractice
concerns (Bertollini et al., 1992; Renwick, 1991; Stafford,
1990; Stafford et al., 1993; Zahniser et al., 1992); that
physicians treat women differently depending on their
socioceconomic status (Bertollini et al., 1992; Stafford,
1990) or that women's attitudes towards obstetrical
intervention differ by their social background or
educational levels, and that this influences the likelihood
that they are delivered by cesarean section (Bertollini et

al., 1992; Haas et al., 1993; Renwick, 1991; Stafford,

1990).

Of all maternal characteristics, parity has the

strongest relationship with the likelihood of cesarean

delivery, primiparas more likely to have had a cesarean
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delivery in all age groups (Bottoms et al., 1980; Placek et
al., 1983). Risks of cesarean delivery are also increased
in fifth or higher order births (Bottoms et al., 1980;
Placek 1978; Sokol et al., 1982), although most studies
which have reported parity as a risk factor for cesarean

section have included only two categories; primiparous and

multiparous.

1:.4.2 Maternal age

Maternal age is also related to the likelihood of
cesarean section, although the association has not been
reported as consistently. 1In some populations cesarean
section rates increase with maternal age (Placek 1978;
Placek et al., 1983; Zdeb and Logrillo 1989), although some
investigators have reported a bimodal distribution with
higher rates in both younger and older age groups
(Marieskind 1979).

The reasons for the association of age with higher
rates of cesarean section are not well understood.

Older women are more likely to have experienced previous
obstetric problems, have higher rates of toxaemia, uterine
fibroids, previous uterine surgery, low birth weight
infants, prematurity, breech presentation, abruption, pre-
eclampsia, and genital herpes, all of which are associated
with higher rates of cesarean delivery (Blickstein et al.,
1987; Gordon et al., 1991; Kajanoja and Widholm 1978;

Kessler et al., 1980). However, older maternal age has been

found to be a risk factor for cesarean delivery independent
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of many other obstetric risk factors (Delgado et al., 1991;
Gordon et al., 1991; Peipert et al., 1993; Tsu, 1992).
These investigators concluded that knowledge of age and
parity are likely to influence decision-making by the care
provider who is more likely to opt for a cesarean delivery
for older primiparas, even in the absence of higher risk.
Others have disagreed with this conclusion, however.
Adashek et al. (1993) reported that they were unable to
identify this "physician bias"™ and concluded that the
greater likelihood of cesarean delivery among older women
was due to less effective uterine contractions.

It has also been observed that the increased risk of
cesarean delivery among older women was independent of
education and income levels (Gordon et al., 1991; Peipert et
al., 1993).

1.4.3 Previous cesarean deljivery

The most common indication in Canada and the United
States for cesarean delivery is previous cesarean delivery
(Anderson and Lomas, 1984; Marieskind, 1989; Taffel et al.,
1987). Repeat cesarean sections account for approximately
30 percent of the total number of cesarean sections in most
settings. A trial of labour leading to a possibility of
vaginal birth (VBAC) is recommended in most cases where the
woman has had a previous cesarean delivery (American College
of Obstetrics and Gynaecologists, 1988) but many women
and/or their care providers opt for an elective repeat

cesarean delivery (Kirk et al., 1990; Placek et al., 1988).
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Investigators have found that private patients (Haynes de
Regt et al,. 1988; Blumenthal et al., 1984), women with
private hospital insurance (Stafford, 1990), and women
giving birth in proprietary or nonteaching hospitals
(Stafford, 1991) were more likely to undergo a repeat
cesarean delivery than a VBAC, and that the likelihood of

VBAC decreased with age.
a1 1 height i ght ) infant birt} iq)

Maternal height and weight and infant birth weight are
known to be associated with both the likelihood of a
cesarean delivery (Placek, 1983) as well as with
socioeconomic indicators (Institute of Medicine, 1985).
Infants of low birth weight (less than 2500 grams) as well
as infants of higher than average birth weight (over 4000
grams, for example) are more likely to be delivered by
cesarean (Placek, 1983; Turner et al., 1990).

Women of shorter stature are known to have slower
labour progress and higher rates of cesarean delivery
independently of factors such as maternal pre-pregnancy
weight, weight gain, or birth weight of the baby (Parsons et
al., 1989; Scott et al., 1989; Seitchik et al., 1987). This
association has been reported in investigations conducted in
developing countries as well (Roosmalen and Brand, 1992;
Sokal et al., 1991; Tsu, 1992).

Both obesity and excessive weight gain during pregnancy
have been found to increase the risks of cesarean delivery

(Exblad and Grenman, 1992; Johnson et al., 1992). It has



been found, however, that the increased risk of cesarean
delivery among cbese women was due to conditions more common
among these women, such as diabetes and severe pregnancy-
induced hypertension (Perlow et al., 1992). Increased risks
of cesarean delivery with excessive weight gain have been
found to be independent of infant birth weight (Parker and
Adams, 1992).

The association of maternal height and infant birth
weight with socioeconomic indicators is somewhat
paradoxical. Women in upper social strata are known to be
taller than those in lower social strata (Peck and Vagero,
1987; Walker et al., 1988), which would lead to an
expectation of a lower rate of cesarean delivery of these
women. However, there are also direct relationships between
birth weight and cesarean delivery and between birth weight
and social class (Alberman, 1991) winich would lead to the
opposite expectation, that women of upper social strata
would have higher rates of cesarean delivery because of
their tendency to have heavier babies.

] ¢ ¢ additi ] tential E !

While some biological risk factors have been discussed
above (maternal height and infant birth weight, for
example), there are many distinct indications for cesarean
delivery, and several are known to be or could be associated
with indicators of socioeconomic status. These include
certain maternal disease processes where vaginal delivery

may increase risks to the fetus, such as genital herpes
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(Catalano et al., 1991), or abnormalities of a particular
gestation that preclude vaginal delivery, such as abnormal
placentation (Mabie, 1992) or some presentationé of the
fetus (Seeds and Cefalo, 1982). Most of these indications
are rare and investigation of them individually would be
guite difficult because of the large number of women who
would have to be included in the investigation.

However, the most common indication for a first
cesarean delivery is "dystocia," an abnormality related to
inefficient uterine contractions, or to a condition known as
“fetopelvic" disproportion where the fetus is unable to pass
safely through the birth canal because the fetus is either
"too big" or the mother's nelvis is "too small."
1.4.5.1 Childhood environment

It has been suggested, but apparently never
investigated, that factors that retard skeletal growth
during childhood or adolescence ray result in a greater
likelihood of dystocia (Harrison, 1990). That is,
"environmental® factors such as sub-optimal nutrition may
prevent the achievement of an individual's "“genetic" growth
potential, including the achievement of the full growth
potential of the bones that form the birth canal.

There is evidence that this may be the case.

Childhood environment affects adult height even when
parental height and birth weight have been controlled (Kuh
and Wadswvorth, 1989). Nutrition is known to influence

growth (Keller and Fillmore, 1983). The World Health




Organization (1987) estimated that 39 percent of the world's
children suffer from chronic malnutrition, a problem that
exists in both rich and poor countries. While some
investigators have found that chronically malnourished
children experience rapid "catch-up" growth under conditions
of improved nutrition (Schumacher et al., 1987), others have
found that malnourished children never completely recover in
height, and the degree to which they do so depends on the
extent of the early malnutrition and the age at which it
occurred (Keller and Fillmore, 1983).

Children who have likely been exposed to difficult
situations appear to be at high risk of nutritionally
related growth retardation. Studies from the U.S. West
Coast, for example, have reported that a high proportion of
refu. ¢ and other immigrant children meet the definition of
growth "stunted,” an indication of chronic malnutrition
(Peck et al., 1981; Schumacher et al., 1987). A study of
the health profile of applicants for refugee status in
Quebec showed that approximately 10 percent of the children
under 15 years of age were growth stunted (Thonneau et al.,
1990).

Childhood poverty is known to be related to other
untoward outcomes of pregnancy (Alberman, 1991; Baird, 1977)
as well as other diseases in adulthood such as ischemic
heart disease (Barker and Osmond, 1986). Childhood poverty

may not be detectable when socioeconomic status is measured

in adulthood.



1.4.5.2 Oral contraceptive use in adolescence

While not previously explored, another possible
determinant of less than adequate growth is oral
contraceptive use during adolescence. In 1971, the World
Health Organization issued a list of potential
contraindications to the use of oral contraceptives, the
last of which was, “(t)he effects of such (contraceptive)
medication on adolescents whose growth has not ceased are
still unknown. This should be borne in mind when
prescribing oral contraceptives for adolescent girls (World
Health Organization, 1971)." A medline search of the
medical literature between 1966 and 1991 revealed no studies
of the potential effect of oral contraceptives on skeletal
growth during adolescence.

It is known that estrogen affects growth. Since the
19408, synthetic estrogens have been administered to
adolescent girls who were predicted to become excessively
tall (Crawford, 1978). Concerns that the amount of
synthetic estrogen contained in oral contraceptives could
have this effect were dismissed, partly because the usual
dose of estrogen used to suppress growth, said to be 500
mcg/day of ethinyl estradiol, is at least ten times higher
than the amount of estrogen in most oral contraceptives and
partly because growth in stature is nearly completed at the
time of menarche (Hofmann, 1984). However, doses as low as
20 mcg/day (lower than the dose in most oral contraceptives)

are reported to have achieved height inhibition in tall
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girls (Conte and Grumbach, 1978).

Estrogens are known to inhibit skeletal growth through
suppressed production of somatomedin, as well as through
epiphyseal closure of the long bones (Phillips and
Vassilopoulou-Selin, 1980). Affects on skeletal growth may,
therefore, be manifested in ways other than reduced stature.
Moerman (1982) showed that in adolescent girls, the rate of
statural growth decelerates rapidly following menarche and
is nearly completed within two years. However, between 12
and 18 percent of growth of the pelvic bones which form the
birth canal remained at menarche, with growth of the
diameter of the ischial spines being the slowest.

Therefore, while the risks of retarded statural growth may
be slight for girls beginning oral contraceptive use shortly
after menarche, the period of risk of retarded pelvic growth

continues for a longer time.

1.5 Gaps in the work to date and purpose of the current
investigation

Nearly all of the previous investigations of the
association between indicators of socioeconomic status and
cesarean delivery have been conducted in settings where
access to various components of obstetrical care has been
determined by a woman's ability or willingness to pay for
care directly or to purchase more comprehensive health
insurance. Where previous investigations have shown a
greater likelihood of cesarean delivery arong women who had

private care or wvere of higher socioeconomic status, a
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common conclusion has been that this was due to factors

other than a greater necessity of cesarean delivery among

these women.

Several risk factors for cesarean delivery are known to
confound this association and where some of these have been
controlled, the magnitude of the association has been
reduced. A problem with some earlier investigations is that
only aggregate data sources have been available, such as
birth registry data, or hospital discharge abstracts. ™™ese
sources have not contained sufficient or, in some cases,
reliable information about potentially confounding
variables. In particular, investigators have often not been
able to reliably determine the occurrence of a previous
cesarean delivery using aggregate data sources. This is an
important consideration in studies of the association
between socioeconomic indicators and cesarean delivery
because women who have had a previous cesarean delivery are
at much higher risk of a cesarean delivery in subsequent
pregnancies, or may prefer to have one. These women may be
more likely to purchase more expensive health insurance in
anticipation of a future pregnancy, or may be more willing
to pay for private care for greater assurance that they can
have the type of delivery that they prefer.

Another limitation of using large aggregate data bases
to study this association is that these have not provided an
opportunity for closer examination of the association

between directly measured indicators of socioeconomic status



and cesarean delivery as well as consideration of underlying
biological risk factors associated with both socioeconomic
status and difficulties during labour leading to the
necessity of cesarean delivery. Of interest is preliminary
exploration of the hypothesis that a lower socioeconomic
level during a woman's formative years may have led to an
increased likelihood of poor nutrition or other factors that
may have inhibited the attainment of her full genetic growth
potential. Such factors have not previously been
investigated.

This study was designed to examine the association
between cesarean delivery and directly measured indicators
of socioeconomic status in a well-defined population of
manageable size where all obstetrical services were egually
available to all without direct cost and where women who
were at higher risk of cesarean delivery were not likely to

go elsewhere for their care.




CHAPTER 2.0

STUDY OBJECTIVES

i Pri tud bi -
Objective 1: To determine whether cesarean delivery is
associated with indicators of socioeconomic status among
women with no previous cesarean delivery, and adjustment of
maternal age and parity.

Objective 2: To determine whether cesarean delivery is
associated with socioeconomic status among women who have no
previous cesarean deliveries and no absolute indications’
for cesarean delivery.

Objective 3: To explore whether other factors such as
labour management options or "biological" risks affect the
association between cesarean delivery and socioceconomic
status among a subgroup of women with no previous cesarean
delivery, singleton fetus.es in a vertex presentation, who
are at 37 weeks or more gestation, and who have no absolute
indications for a cesarean delivery.

2:2 Secondary objectives

Objective 4: To explore whether the decision to undertake a
trial of labour or to elect a repeat cesarean delivery is

related to socioeconomic status for women who have had one

} Absolute indications include: triplets or higher
order multiple births, transverse 1lie, placenta previa,
obvious skeletal abnormalities, premature breech
presentations, prolapsed cord, and severe fetal distress.
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or more previous cesarcan deliveries and no absolute
indications for repeat cesarean delivery.

Objectjve 5: To explore the association of cesarean

delivery and factors that could be related to an inhibition
of the achievement of a woman's full growth potential during

her childhood or adolescence.




CHAPTER 3.0

METHODS
3.1 Overview of the Methods

The primary objective of this study was to examine the
association between indicators of socioeconomic status and
cesarean delivery in a setting where the same obstetrical
services were available to all women independent of the
ability to pay or the type of health insurance they may have
possessed. A variation of a retrospective cohort approach was
used. To control for access to care, eligibility was
restricted to women who resided in London, Ontario, or one of
the immediately ad3jacent communities, who had recently
delivered a baby in one of the two London hospitals that
provided obstetrical services. 1In addition, only women 16
years of age and older were invited to participate. Eligible
women were asked to complete a questionnaire prior to
discharge from hospital. The main purpose of the
questionnaire was to solicit information not available on
hospital records that would allow classification by
socioeconomic strata according to several commonly employed
indicators of this concept. Information about consenting
participants' labour and delivery was abstracted from their
hospital charts. The design, therefore, incorporated elements
of a census survey to obtain information on socioeconomic
status in addition to the retrospective cohort approach of

gathering information retrospectively from hospital records.
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Included in this chapter are detailed descriptions of
the study methods (section 3.2), the process of data
collection (section 3.3), the selection and measurement of
study variables (section 3.4), and procedures for the

management and analysis of the information collected

(section 3.5).

3.2 Genera)l Methods
setting

London, Ontario has a population of approximately
340,000 with approximately 5,000 births per year. Although
a few home births occur, and a presumably small number of
London residents deliver at facilities outside of London,*
the majority of births to London residents occur at either
Victoria Hospital or St. Joseph's Health Centre. Both
facilities have a full range of obstetrical services (egq.
obstetrical surgeons, anaesthesia, blood bank) available on
a 24-hour basis, are centrally located within the city of
London, and can normally be reached in less than 30 minutes
from any part of the city. St. Joseph's Health Centre is
the obstetrical tertiary care centre for Southwestern
Ontario and houses the regional neonatal intensive care
unit. The program serves the 34 regional hospitals. Women

whose infants are identified antenatally to be at high risk

‘ In 1987, thirty-one residents of London gave birth in
hospitals outside of London and 16 residents of London gave
birth outside of hospital (personal communication, Dr. MK
Campbell, data obtained from the Provincial Perinatal
Information System (Ontario Ministry of Health, 1987)).
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of an adverse outcome are transported from these facilities

to St. Joseph's Health Centre prior to delivery. Prenatal

care in Canada is known to be related to socioeconomic
status, with women in lower social strata or of lower levels
of education less likely to access prenatal services
(Dunkley and Stewart, 1984). Therefore, out-of-town
residents who are transferred or referred to London for
delivery could be at higher risk of cesarean delivery as
well as being of upper socioceconomic status. To avoid this
potential source of bias, only women who resided in London
or in the immediately adjacent communities were considered
eligible to participate.®

The Province of Ontario has a sy-tem of universal
medical insurance. This means that during the study period,
choice of physician, hospital facility, and services
accessed within the facility during the intrapartum period
were not influenced by different types of insurance coverage
or the ability to pay.® Whether delivery occurred at
Victoria Hospital or St. Joseph's Health Centre was
determined by the hospital at which the prenatal care

provider had privileges. However, a woman could choose the

‘Women who resided in the following communities
adjacent to London were considered eligible to participate:
Birr, Ilderton, Melrose, Lobo, Hyde Park, Komoka, Mount
Brydges, Delaware, Lambeth, Scottsville, Glanworth,
Nilestown, Dorchester, Thorndale, Bryanston, Ballymote,

Crumlin, Arva.

¢ Private or semi-private accommodation after delivery,
however, is available at an extra charge to the patient or
to those with additional hospital insurance that
specifically covers this type of accommodation.



hospital where she delivered by having selected a care
provider with privileges at that hospital. The populations
served by each hospital may differ according to
socioeconomic status because of the proximity to the woman's
home of either the facility or the care provider's office.
It was important, therefore, to include London and area
residents who delivered at both hospitals.
A. Inclusion criteria
1. All residents 16 years of age or older of the city
of London and surrounding communities giving birth to
infants weighing 500 grams or more, at St. Joseph's
Health Centre or Victoria Hospital.
2. Women who delivered precipitously and
unintentionally outside of hospital, for example in the
emergency receiving department of another hospital or
at home, but who were admitted to either of the two
London postpartum units following delivery were
considered eligible to participate.
B. Exclusion criteria
1. Antenatal transfers from hospitals outside London.

2. Residents of London who delivered outside London.

.2 i i ss_st otheses
The formula for the sample size calculation can be
found in Appendix A. Calculations of the sample sizes

needed to address the primary study objectives required an
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estimate of the proportion of the population belonging to
the "upper" social stratum, the reference group, and an
estimate of the cesarean delivery rate in the subgroup of
interest. According to a Canadian social stratification
system by occupation (Pineo et al., 1977), approximately 30
percent of London's employed population (29.7% of males and
31.2% of females) could be classified as "upper white
collar," using occupational data from the 1986 census.
This is consistent with a reported 35.8 percent having post-
secondary qualifications, and 32.7 percent of households
earning above the mean household income for London
(Statistics Canada, 1986). Therefore, it was assumed for
the purposes of the sample size estimates that approximately
30 percent of the study population belonged to the upper
socioeconomic stratunm.

The total cesarean section rate at Victoria Hospital in
1990 was 13.6 percent. The breakdown by primary versus
repeat cesarean delivery was unavailable, however (personal
communicaticn, Dr. J. Silcox). At St. Joseph's Health
Centre the rate of primary cesarean delivery in the year
preceding the data collection period was 12.4 percent, while
the rate excluding women who were delivered for an absolute
indication prior to the initiation of labour was 10.3

percent. The rate of elective cesarean deliveries in women

'Occupational prestige groupings of the census
occupational codes included in this categorization are:
managerial and administrative; natural science, engineering,
and mathematics; teaching and related; medicine and health;
technological, social, artistic, and religious.
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with one or more previous cesarean deliveries was 137.4
percent. The primary cesarean section rate restricted to
residents of London and the immediately adjacent communities
was not available so the total primary cesarean rate for St.
Joseph's Health Centre was used.

Using these estimates, (12.4 percent cesarean section
rate and 30 percent upper socioeconomic status), and the
sample size formula of Appendix A, it was determined that in
order to detect a relative risk of 1.5 or greater in
objective one, approximately 1690 participants would be
required to meet objective one. Primary objective two,
however, specified that data analyses would be limited to
the subset of women without an absolute indication for
cesarean delivery. In 1990, approximately 87.5 percent of
all deliveries were to women who did not have an absolute
indication for a primary cesarean section nor a previous
cesarean delivery. Substituting a rate of 10 percent of
cesarean delivery in this group into the sample size
equation resulted in a requirement of 2164 participants
overall to have a sufficient number of women to meet
objective two. 1Inflating this estimate by 10 percent to
allow for missing values resulted in a required sample size

of 2,380.
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3.3 Data Collection
.3 [o) ata c ion:

The chiefs of obstetrics and gynaecology and the
nursing supervisors at both hospitals were consulted before
selecting a method of asking obstetric patients to complete
questionnaires. The strategy of surveying women during the
hospital postpartum period had been recently employed by a
team of Ottawa researchers to study sociodemographic,
lifestyle risk factors, and prenatal health service
utilization during pregnancy (Stewart et al., 1989). These
researchers reported a high level of acceptance of this
method; over 80 percent of the women approached completed
the questionnaire before being discharged from hospital.

The strateqgy of asking women to complete a
questionnaire before discharge from the postpartum unit was
acceptable to the chiefs of “bstetrics and gynaecology and
the nursing supervisors of these units. The study materials
were delivered to patients by a member of the nursing staff
or the unit ward clerk when the woman was oriented to the
postpartum unit after the delivery of her baby. Study
materials included: a letter of information and a consent
form (Appendix B), the study questionnaire (Appendix C), and
an envelope with the study title and university address of
the investigator. The letter instructed patients that the
investigator or an assistant would be by in a day or two to
pick up the questionnajire, and that if she did not wish to

be approached she could inform the nursing station to insure
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that no cne would visit her room. The nursing supervisors at
the two hospitals each regquested that a slightly different
method be used by patients to inform the nursing station
that they did not wish to be approached. Therefore, the
instructions to patients contained in the letters
distributed at each hospital differ somewhat (Appendix B,
letters 1 and 2).

To avoid disturbing patients who had decided to give
their babies up for adoption, it was decided that these
women would not be approached in person. They would,
however, be invited to participate by letter (Appendix B,
letter 3) if the nursing staff believed that it would not be
too upsetting. This letter directed women to return the
guestionnaire to the nurse if they wished to participate.

It was also decided that women who had experienced a
perinatal loss would be invited to participate using the
same approach as that used for mothers who had decided to
give their babies up for adoption. Early in the course of
the study the investigator learned that several members of
the nursing staff did not wish to deliver even a modified
version of the study materials to women who had experienced
a loss. It was agreed that these women would not be invited
to participate.

3.3.2 Approval to conduct the study

Prior to conducting the pilot phase of the study,

approval was sought from and granted by the University of

Western Ontario (U.W.0.) Review Board for Health Sciences




Research Involving Human Subjects, the Research and Records

Committee of the Department of Family Medicine, and the
chiefs of obstetrics and gynaecology and the nursing

supervisors at both hospitals.

The full study proposal was presented to and approved
by an examining committee within the Department of
Epidemiology and Biostatistics. Approval to conduct the
full study was granted by the U.W.0. Review Board for Health
Sciences Research Involving Human Subjects and the Research
and Records Committee of the Department of Family Medicine.
Approval from the clinical research and nursing research
committees at both hospitals to conduct the fuli study was
sought and was granted. In addition, approval of the Medical
Records Committees of both hospitals was obtained prior to

accessing medical records to abstract the required

information.
3-3.3 Pi ot phase

Orientation meetings were conducted with the nursing
staffs at each hospital to ensure their faviliarity with the
study. The purposes of the one week pilot phase were: tn
determine whether the method selected of distributing the
questionnaires and approaching patients would be acceptable
to the nursing staff and patients; to determine whether it
would be possible for the investigator to travel to both
hospitals daily, contact eligible patients, and collect the

completed questionnaires; and to determine an approximate

response rate that could be expected.




It was found that the time required to conduct the data
collection did not exceed four hours per day. The response
rate over this one week pericd among eligible women was 71.1
percent and the method was found to be acceptable to the
staff of the postpartum units.

It was also found during the pilot phase the response
rate was higher in the hospital where the investigator had
explained the study directly to a greater proportion of the
nursing staff.

3.3.4 In~service sessions

Before beginning the full study, a sufficient number
of in-service sessions to explain the study were conducted
by the investigator at different times of the day and
evening to insure that over 90 percent of the nurses would
be able to attend. At these sessions the investigator
explained the rationale for and purpose of the study. The
way that questionnaires were to be distributed was
explained, as was the letter instructing the patients to
inform the nurse or nursing station if they did not wish to
be approached by the investigator. The nurses were
instructed that if they believed that their patient should
not be approached at all or at any specific time, they were
to inform the investigator or her assistant. The nursing
staffs of each unit determined the specific manner in which

this was to be done with due regard to the staffing and

routines of the particular unit.
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3.3.5 Assistapts for data collection and data entry

To ensure an acceptable response rate, it was found
that each hospital had to be visited twice each day. While
the investigator was able to make two visits to each
hospital most days, assistance was required. Two women were
hired on a casual part-time basis to assist with the patient
contact and the collection of completed questionnaires.
They worked on average less than ten hours per week each.
This additional help insured that both hospitals could
usually be visited early in the day and again in the
afternoon or evening, resulting in an improved response rate
over that obtained during the pilot phase. One of the
assistants was a registered nurse who worked part-time in
the delivery room of one of the hospitals and the other was
a part-time ward clerk on the postpartum unit of one of the
hospitals. The latter person also assisted with the data
entry. A third research assistant was hired to assist with
the data entry upon completion of data collection.
3,3.6 Distributi N llecti : tient ¢ .

Each morning with the exception of Christmas day, the
investigator or one of her assistants visited the postpartum
units at each hospital. Daily logs were made of the
deliveries that had occurred in each hospital the preceding
day using information from the ward clerk on each postpartum
unit. Permission to access this information was given by
the UWO Review Board for Health Sciences Research Involving

Human Subjects and the heads of the Obstetrics and



Gynaecology Departments of the two facilities. The daily
log was necessary because of the large number of women being
surveyed. Patients were identified in the log by room and
bed number rather than by name.

In the daily log the investigator and her assistants
made note of the room and bed numbers of women who indicated
to the nursing staff that they did not wish to be approached
and women whom the nursing staff believed should not be
approached. The daily log was also used to keep track of
women who had already completed questionnaires or who had
told the investigator or one of her assistants directly that
they did not wish to participate. The log served to
communicate this information between the investigators and
the assistants.

To identify women who were not eligible to participate
because they were from out of town or less than 16 years of
age, mother's date of birth and city or town of residence
were recorded in this log. Mode of delivery (vaginal or
cesarean) was also recorded because women who had had a
cesarean delivery were not to be approached until the third
or fourth postpartum day. Birth weight, parity and postal
code were also recorded using information available from the
same source.

Each day after completing the log, a check was made to
determine whether any patients had requested that they not
be approached or if any of the nurses had requested that any
of the patients in their care not be approached. These




patients were identified by room and bed number and noted in
the log. Log entries of patients who had left a completed
questionnaire at the nursing station were identified by date
of birth (question #8 on the questionnaire) and were checked
off., I1f women were breast feeding, sleeping, had a "do not
disturb" sign on their door, or were not in their rooms,
they were approached at the next visit.

Women being approached for the first time were shown a
packet like those delivered by the nurses or ward clerks,
and asked if they had completed the gquestionnaire. 1If the
guestionnaire was then returned, the log entry was checked
off. If the patient had not yet completed the questionnaire,
the investigator or her assistant said that someone would
return late:r or the next day. Log entries of women who
indicated to the investigator at this time that they did not
wish to participate wvere marked as refusals, and entries for
wvomen who had been discharged but who had not left a
questionnaire or refusal slip at the nursing station were
alsc checked off.

Every two or thr=e days, the investigator or her
assistant checked with the ward clerks of the gynaecology
units where women who had experienced a perinatal loss or
had givern their infants up for adoption may have been
admitted. Daily logs were updated to include these patients
and any questionnaires that had been returned by these

patients were collected.

Daily logs were kept on separate clip boards for each
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hospital until all of that day's entries had been checked
off as either: questionnaire completed; discharged without
completing a gquestionnaire; identified by a nurse or ward
clerk as someone not to be approached; or refused to
complete a questionnaire. When all of the entries had been
checked off, that day's log was removed from the clip board
and filed by the investigator in a locked drawer with all
previous daily logs.

3.3.7 Abstractjon of information from patient charts
After a completed questionnaire was returned and if
time permitted, information from consenting patients' charts
was abstracted by the investigator on the unit (Appendix C,
chart abstraction form). Otherwise the patient chart number

was recorded and chart information for these patients was
abstracted in the medical records departments by the
investigator at a later date.
3.3.8 Procedures to protect confidentjality

The patient's room and bed number and the current date
were recorded on the envelopes of completed questionnaires
as they were collected. If a completed questionnaire was
left at the nursing station the date of birth from the
questionnaire was used to identify the corresponding daily
log entry so that the entry could be checked off. Completed
guestionnaires and chart abstraction forms were initially
kept in a locked drawer in an office assigned to the

investigator in one of the hospitals along with the daily

logs as they were completed. Study numbers were then




assigned, usually within a day, and the consent forms wvere
separated from the guestionnaires and chart abstraction
forms and kept in a locked filing cabinet in this location.
Questionnaires and chart abstraction forms were taken to
another office assigned to the investigator at a different
geographic location and filed in a locked cabinet
sequentially by study number. If the chart information was
abstracted in the medical records department, these were
identified by study number and then filed with the
corresponding questionnaire.
3.3.9 Ending data collection

A running total of daily births, eligible participants,
and participants was kept by the investigator. On the day
the saiple size of 2380 was reached, the investigator
informed the nursing staff and ward clerks to stop
distributing questionnaires. The investigator returned each
day thereafter until all of the women eligible to
participate who had delivered babies on the day the 2380th
questionnaire had been returned had either returned a
guestionnaire, left the hospital, or had refused.

Based on the response rate of 71.1 percent achieved in
the pilot phase, it was anticipated that approximately 35
weeks would be required to complete the data collection.
The overall response rate achieved during the course of the
study, however, was 78.5 percent and only 30 weeks were

required to collect the required number of completed

questionnaires.
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3.3.10 Assessment of completeness of the daily logs
3. . i S

Women who had experienced a perinatal loss may not have
been admitted to hospital or may have been admitted to
hospital units other than a postpartum or gynaecology unit.
Therefore, following the data collection period, approval
was sought and was granted by the chiefs of obstetrics at
both hospitals and the U.W.0. Review Board for Health
Sciences Research Involving Human Subjects to obtain lists
of patients delivering during the study period whose infants
were either stillborn or had expired in hospital. These
lists were obtained from the medical records departments of
both hospitals. The mother's date of birth and the date of
the infant's delivery from these lists were checked against
the log of deliveries kept by the investigator. Eighteen
women eligible to participate had experienced perinatal
losses. In nine cases, the fetus was not alive at the time
of admission to hospital. None of these nine cases had been
included in the log made by the investigator. An additional
nine women eligible to participate had experienced perinatal
losses, including three participants who had delivered
infants that had expired in hospital less than 7 days after
birth. Of the remaining six, two were found to have been
unknown to the investigator and had not been included in the
log made during the course of the data collection. These
two deliveries were added to the database at the time of

data entry and are included in the total number of eligible



patients.

3.3.10.2 Additional check of log completeness

At one of the two hospitals, ward clerks kept the lists
of admissions to the units for the preceding several months,
while at the other hospital ward clerks had recorded
information only for patients currently on the units. At
this hospital, when the daily census was low, one of the
three postpartum units might be closed and the patients on
this unit transferred to one of the other two units or
discharged. If this occurred prior to the arrival of the
investigator, patients delivering the previous day might not
appear on the ward clerk's daily record in the unit to which
they had been transferred. 1If these patients did not
subsequently return questionnaires, they might have remained
unknown to the investigator. Therefore, following the data
collection period, permission was sought and was granted to
compare daily log entries to the delivery room records for
the study period at this hospital. It was found that 36
patients (0.87% of the total number of women giving birth)
of whom 28 (0.92%) were eligible to participate had not been
included in the daily log. One of these patients had been
discharged from the delivery room and had not been admitted
to a postpartum unit. Birth weight, date of mother's birth,
parity, postal code and mode of delivery for these
deliveries wvere recorded from the delivery room records and

were included in the database.

43




46

3.4 Selectjon and Measurement of Independent Varjables
3.4.1 Measurement of socioeconomic status

The main independent variable in this study is
socioceconomic status. Because there is no "best" measure of
socioeconomic status, several indicators were collected that
have been used to measure this concept in previous
epidemiologic studies or studies of obstetric outcomes
(Abramson et al., 1982; Libertos et al., 1988). These were:
the participant's occupation and level of completed education,
her "spouse's" occupation and level of completed education if
she was married or cohabitating, household income, and median
income of the postal code of the mother's area of residence.
The type of accommodation requested at admission to hospital
was also collected as an additional potential indicator of
socioeconomic status. Determination and measurement of each
of these indicators is described below.

. . c

Because a population of child-bearing women would
likely include many participants who were not in the
workforce, it was decided that a traditional measure of
socioeconomic status would be constructed, that is, the
occupation of the head of the household (Mueller and
Parcell, 1981).

The occupation used as the basis of this measure was
the occupation of the woman's partner or husband, her own if
she was single, or her father's if she was a dependent

living with her parents. The occupation-based scale of
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sociceconomic status selected was that developed for
Canadian researchers by Blishen et al (1987).

Conversion of occupations to Blishen scores required
that the investigator assign a four digit occupational code
to each of the occupations using the Canadian Classification
Dictionary of Occupations (CCDO). Directions are given in
the directory to help locate specific occupations and
occupational titles (Ministry of Supply and Services Canada,
1987) . This process and further information about the

Blishen Index are described in Appendix D.

3.4.1.2 Education

Participants were asked to indicated the highest level
of education that they and their partner (if applicable) had
completed. Choices were: university degree, diploma or
certificate from another post-secondary course or
institution, secondary (high) school graduation, some
secondary (high) school, elementary school, or no schooling.
3.4.1.3 Income

Participants were also asked to indicate an estimate of
their total household income in 1991 before income taxes.
They were given eight categories of household income from
which to choose that ranged from less than $15,000 to
$85,000 and over. However, it had been found in previous
studies that requesting information about income for
research purposes was often resisted, sometimes so
vehemently that potential participants refused to supply

further information or chose to withdraw from the study.
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Although both the letter of information and the
questionnaire included statements saying that participants
were free not to respond to any or all of the gquestions, the
first of the choices supplied for the question of household
income was "prefer not to answer." It was hoped that this
would allow those participants who felt strongly about not
revealing their income to indicate this in an acceptable
manner and, therefore, not withdraw from further
participation because this guestion had been asked. Results
of this strategy are reported in the next chapter.
. . ) i a si c

Postal code of residence at the time of delivery was
available for all participants and non-participants from the
patient's hospital chart or from the daily log kept during
the data collection period. Participants were classified as
living in areas of London where the median household income
was "high,” "middle,” or "low."” This was done using
information from Statistics Canada that gives median
household incomes for areas of London as designated by the
first three digits of this code and ranking by medizn income

into these three categories (Statistics Canada, 1991).

All residents of London are covered by the Ontario
Health Insurance Plan (OHIP) which paid all hospital and
physician services that would be required for both the
participant and her child. The plan covers the cost of ward

accommodation only, which usually means a roor with four
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beds. However, additional insurance may be purchased by
individuals or their employers to cover the extra cost of
either semi-private (a room with two beds) or private
accommodation (a room with one bed). Therefore, this type
of accommodation would be most likely to be requested by
those with additional insurance (possibly as an employment
benefit), or by those women who would be able to afford to
pay the extra cost personally.

Type of accommodation requested at the time of
admission was available on each admitted patient's hospital
chart. This did not always correspond to the type of
accommodation to which each patient was assigned, which may
have depended more on availability or on special
circumstances that require that a patient be assigned
private accommodation although he/she has no insurance
coverage for the extra cost. However, it was the
accommodation requested that indicated the type of coverage
for which the patient has accepted financial responsibility
at the time of admission and which may, therefore, serve as
an easily obtained and potentially useful indicator of
socioceconomic status.

Reliability of reporting of occupation, education and
income has been found in previous investigations to be quite
high. Test-retest reliability for occupation at a given
point in time has been found to be excellent even if

reporting times are several years apart (Mueller and Parcel,
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1981) . Education and income have also been found to have
high test-r:test reliability, although reliability has been
reported to be somewhat higher for education than for income
(Libertos et al, 1988). 1In a feasibility study of women
surveyed during their post-partum stay in Ottawa hospitals,
the test-retest reliability for all questions including
those requesting information about education, income, and
occupation was reported to have been over 0.90. (Stewart and
Dunkley, 1985).

3.4.3 Selection and measurement of other covariates
2.4.3.1 Indicators of childhood socioeconomic status

The primary measure of childhood socioceconomic status
was the educational level of the participant's father. If
this was not reported by the participant, but her mother's
was, then the mother's educational level was used. In a
study in which childhood socioeconomic status was measured
for participants from varied cultural backgrounds where many
changes in living conditions may have occurred,
sociloeconomic status as indicated by educational achievement
has been preferred as it is generally stable over time
(Zurayk et al., 1987).

Another indicator of childhood environment which has
been found to be predictive of adult stature, independent of
the genetic influence of parental stature, is family size
(Kuh and Wadsworth, 1989). Participants were asked to
indicate the number of children living in their homes when

they were 12 years old as well as to indicate their birth
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order (questions 20 and z1 of the questionnaire, Appendix
C). These questions were asked in order to explore the
association of environmental (as distinct from genetic)
determinants of adult stature with cesarean delivery.

While measurement of childhood socioceconomic status is
one potential method to assess factors in the childhood
environment that could inhibit growth, another selected
indicator is the GNP of the mother's country of origin. It
is believed that lack of food availability is likely the
reason for poor growth in some developing countries (Keller
and Fillmore, 1983), and it is possible that a very low GNP
of the country may reflect problems with availability of
food. Countries of origin have been grouped, therefore,
according tc GNP rather than region.
3.4.3.2 Other variables collected as candjdates for

usj varjat

Some variables that were collected, such as maternal
age and parity, were known to be related to both
socioeconomic status and cesarean delivery. These have been
discussea in detail in chapter one. Other covariates were
collected that were known to be associated with
socioeconomic status but whether these had an independent
association with cesarean delivery was unknown. These were
the amount of prenatal care (Dunkley and Stewart, 1984;
Gortmaker, 1979) and previous perinatal loss (Silins et al.,
1985). Table 2.1 displays collected covariates grouped

accorcing to whether they were known or suspected to be
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Table 3.1

List o ovarjate

1. Covariates known or susgegteg to be associated with

both SES a cesarea

Maternal Age Height Difference-between
the mother and the baby's

Parity father+*

Birth Weight Pre-pregnancy Weight

Gestational Age Weight Gain during
Pregnancy

Obstetric History

(Previous loss) Amount of Prenatal Care

2. Components of intra t management o ctors

potentially affecting intrapartum management decisjions

Cervical Dilatation at Epidural Anaesthesia

Admission
L.abour Induction

Fetal Distress During
Labour Labour Stimulation

Maternal Distress Day of the Week

During Labour
Presence of a Labour

Time of Day Companion
Presentation/Position Multiple Gestation (Twins
of the Fetus or Triplets)

Electronic Fetal Monitoring

3. ossible pro indicators of growth inhibition

Oral Contraceptive Use Number of Children in
during Adolescence* Family of Origin#

GNP of the Country of Birth Order+

Origin#*

Childhood

Socioceconomic Status+*

*Hypothesized association with cesarean delivery
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associated with both socioceconomic status and cesarean
delivery; whether they were components of intrapartum‘
management or were factors likely to affect intrapartum
management decisions; and covariates hypothesized to be

associated with cesarean delivery because of their potential

association with skeletal growth.

3.5 Management and Analyses of Data
3.5.1 Data management, General

Information from the daily logs for participants, non-
participants, and ineligible patients was entered into a
database by a research assistant using the ENTER, CHECK, and
EPED programs in Epi Info, Version S (Dean et al., 1990).
Data accuracy was verified by the research assistant and the
investigator. A second database was set up also using the
Epi Info programs to enter information from the patient
questionnaires and the chart abstraction forms. Information
from the patient gquestionnaire was entered and verified by
the same person who entered the log information. This was
later checked for accuracy again by the investigator. All
chart information was entered and verified by the
investigator.

Occupational codes and their correspornding Blishen
scores were entered into the Epi Info Check program so that
Blishen codes would be entered automatically for each case

into the database at the time of data entry. This facility

' puring the course of labour.




of the Epi Info program prevents occupational codes that had
not been entered previously into the Check program from
being entered into the database thus precluding data entry
errors. The original CCDO codes were, therefore, also
available in the database along with the assigned Blishen
code.
3.5. an sis, Genera

Preliminary inspection of the data and categorization of
covariates was performed within the Epi Info Analysis and Eped
programs. The participant's identification number, the
dichotomous dependent variable (cesarean versus vaginal
delivery), and covariates that were candidates for entry into
logistic regression models were written to a file external to
the Epi Info program and converted to an SPSS system file using
the Epi Info Convert brogram and SPSS/PC+, Version 5.0
(Norusis/SPSS Inc., 1992). Logistic regression modeli.ag
procedures of SPSS/PC+ were used to obtain the unadjusted odds
of cesarean delivery for individual categories of the
socioeconomic measures and the covariates, as well as to
obtain the adjusted odds ratios of cesarean delivery
controlling for covariates. If continuous independent
variables were rot expected to have a linear association with
the logit, they were stratified into two or more levels and
treated as categorical (see section 4.5.6.3). If categorical
covariates had more than two levels, they were treated as
design variables in the logistic regression models

with all other levels of the covariate compared to a
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reference category. A special subcommand of the SPSS/PC+
Logistic Regression program allowed the creation of design
variables and the designation of any level of the covariate
as the reference category.

To test for interactions of covariates with
socioeconomic indicators, models were compared with and
without the interaction term. The presence of statistically
significant interaction was detected by means of the results
of likelihood ratio tests of these models (Hosmer and
Lemeshow, 1989).

Additional programs used for the data analyses within
SPSS/PC+, Version 5.0, were the RANK procedure to calculate
the Spearman rank correlation coefficients (Table 4.5), and
the CROSSTABS procedure to calculate Pearson's chi square

statistic or Fisher's exact test for bivariate anclyses of

categorical data.



CHAPTER 4.0
RESULTS
4. u ici 10

During the period beginning at 00:01 a.m., December 12,
1991, and ending at 24:00 p.m., July 10, 1992, 4144 women
gave birth at St. Joseph's Health Centre and Victoria
Hospital in London, Ontario. Table 4.1 shows that 1100 of
the women who gave birth during this period were not
eligible to participate in the study because they were out-
of-town residents or were less than 16 years of age. Nine
women who were otherwise eligible to participate were
excluded because the fetus they were carrying was not alive
when the mother was admitted to hospital. 1In this situation
every effort is made to deliver the fetus vaginally and only
in extremely rare circumstances would a cesarean delivery be
performed. Labour was induced in all nine of these women
and they went cn to deliver vaginally.

There were 3035 women eligible to participate in the
study. Nurses judged that fifteen women should not be
approached to participate in the study. An additional
thirty-nine women could not be invited to participate
because they did not speak English and no one was available
to act as a translator. Other non-participants were 274
women who refused participation either by informing the
nurse or the ward clerk that they did not wish to be
disturbed, or by telling the researcher or her assistant

that they did not wish to participate. An additional 324
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Table 4.1

Total Number of Women Giving Birth, 4144+%
London hospitals, > 500 grams
(December 12, 1991 - July 10, 1992)

Exclusions: not resident of London
or adjacent communities (1095),
less than 16 years of age (5),

fetal heart rate absent on admission (9) 1109
Eligible to Participate 3035 (100.0%)
Not approached: nurse requested no 54 (1.8%)

contact (15), language barrier with
no translation available (39)

Refused or did not return 598 (19.7%)
questionnaire
Participants 2383 (78.5%)

*2 births excluded from total - induced prior to term for
congenital anomalies incompatible with life




women did not return the questionnaire, either prior to

leaving the hospital or at a later date by mail. An envelope

with a return address was distributed with the gquestionnaire

and 13 participants (0.05%) chose to return the
guestionnaire by mail or by hand to the investigator's
campus address after leaving the hospital.

Fifty-one of the 2383 participants who completed a
questionnaire withheld consent for the investigator to
access their hospital records. Information that was only
available from hospital records is, therefore, missing for
these participants.

Four of the participants gave birth out of hospital
unintentionally but were admitted to hospital along with
their infants following the delivery. They have been
included in all analyses. It is unknown if any of the non-
participants gave birth before their arrival at the
hospital.

The information used in these comparisons was taken
from the daily logs made during the data collection period."
The information available from the daily logs was less
complete than the information subsequently obtained for

participants from the hospital charts. However,the

* Incorporated into the daily log following the data
collection period was information taken from the delivery room
records about the 26 patients who were missed. (see section

3.3'10.1).



comparisons of the participants with the non-participants
used information from the daily log only. Therefore, the
likelihood that information is missing is assumed to be
approximately the same for both participants and non-
participants.

Table 4.2 shows that women giving birth at St. Joseph's
Health Centre were more likely to have participated than women
delivering at Victoria Hospital. Non-participants were more
likely than participants to have had two or more previous
births, to have given birth to infants with a lower mean birth
weight, and to have a different distribution of low birth
weight (less than 2500 grams), normal birth weight (2500 to
4000 grams) ancé macrosomic (birth weight greater than 4000
grams) infants. Participants and non-participants did not
differ significantly with respect to age, whether they had a
singleton versus a multiple birth, and whether the median
income of the postal code area in which they resided was
classified as upper, middle or lower. Participants were
somewhat more likely to have had a cesarean delivery than non-
participants. The mode of delivery was unknown for seven of
the participants and six of the non-participants at the time

that the log was made.

4.3 Measures of Socioeconomic Status

This section presents: the construction of the head of
nousehold occupation measure, the distributions of

socioeconomic measures among the participants, the

association among the various measures of socioeconomic
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status, and the rationale for the selection of measures to be
used in subsequent analyses. A description of the measures of
socioeconomic status that were collected can be found in
section 3.4.

4.3.1 Construction of the "head of household" occupation index

To determine head of household, participants were asked
with whom they currently resided, and 92.1 percent indicated
that they were residing with either a husband or a partner.

Of the women living with either a husband or a partner, 93.2
percent indicated that the partner was in the labour force,
either currently working (89.7%) or looking for work (3.6%).
However, only 70.7 percent indicated that their own main
activity in the year prior to becoming pregnant was either
working or looking for work.

Table 4.3 gives the numbers of participants for whom the
head of household occupation was categorized by their
partner's, their own, or their parent's occupations. Of the
83 women with a husband or partner who was neither working nor
looking for work, the participant's occupation was used for
the 81 of these women whose occupation was codable. Similarly
the participant's own occupation was :used if she was not
living with a husband or partner or was living with her
parents and was 18 years of age or older. However, for a
small number of women living with their parents who were

either less than 18 years of age or not working themselves,
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Table 4.3

Occupation Code Used® in iAn this
Qgggﬂahls cateqgory
Husband's or Partner's 2044 62 85.77
(Spouse's)
own® 168 8 7.05
Father's (30) or
Mothers (1) 34 3 1.43
Unknown* 1 1 0.04
Not in Workforce® 136 136 5.731
TOTAL 2383 210 100.00%

* according to criteria for selection outlined in section
3.4.1.1

- 4

living with spouse but spouse not in workforce - 81
not living with a spouse, not dependent on parents - 79

¢ 1living arrangements unknown and no information given
regarding own or spouse's working status

a

participant and spouse both students - 17
spouse and participant both not working - 15
spouse student, participant not working - 25
no spouse, participant student ~ 32

no spouse, participant not working - 47
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their father's occupation code was used''. Living
arrangements or occupation codes were either unknown or
uncodable for 74 of the participants. For an additional 136
participants, neither the participant nor her husband or
partner were in the workforce.

Head of Household Blishen codes were assigned for 2173
or 91.2 percent of the participants. In order to form
categories that could be used in the data analyses, cut-
points were established that divided the distribution of the
participants who could be assigned a Blishen code into
thirds. The resulting categories, each comprising as close
to one-third of the distribution as possible, were labelled
"upper, " "middle," and "lower," and refer only to the
relative position of the category within which an individual
score lies with respect to scores in the other two
categories.

1.3.2 Distributi ¢ f soci . tat

Because the two measures of occupation, the
participant's and her partner's, have been used in the
cr=ation of the "head of household™ occupation, there are
six resulting measures of socioeconomic status from the
seven collected. The distributions of these among the
participants are shown in Table 4.4. Information for each

of these measures is missing for some of .he respondents.

1 In one case where there was no father irn the home, the
occupation code of the respocndent's mother was used.



Table 4.4

Distributions of Measures of Sociceconomic Status

Measure Category No. Percent
HOUSEHOLD Upper 737 33.9
BLISHEN
Middle 713 32.8
Lower 723 33.3
TOTAL 2173 100.0
Missing cases 210 (N>t in labourforce,

unknown, or uncodable)

ACCOM Private 716 0.0
REQUEST*
Semi-Private 825 34.8
Ward 829 35.0
TOTAL 2370 100.0
Missing cases 13

*Accomodation Requested at Admission

RESIDENCE Higher 508 23.2
CODE*
Middle 1020 46.6
Lower 662 30.2
TOTAL 2190 100.0

Misesing cases 193 (Communities adjacent
to London)

+Based on Mediar Income of Postal Code of Residence




Table 4.4, Continued

Distributions of Measures of Socioeconomic_ Status

Measure Category No. Percent

OWN University Degree 537 22.6

EDUCATION*
Diploma, Certificate 693 29.2
Some Post-secondary 285 12.0
Secondary School Grad 544 22.9
Some Secondary School 283 11.9
Elementary School 26 1.1
No schooling 3 .1
TOTAL 2371 100.0

Missing cases 12

*Based on highest level completed

HUSBAND'S University Degree 589 27.1

EDUCATION*
Diploma, Certificate 556 25.6
Some Post-secondary 306 14.1
Secondary school Grad 462 21.2
Some secondary school 240 11.0
Elemer.tary school 23 1.1
No schooling o] -

Missing cases

TOTAL

207

*Based on highest level completed

2176 100.0
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Table 4.4, Continued

Distributions of Measures of Socioeconomic Status

Measure Category No. Percent
HOUSEHOLD $85,000 or over 189 10.8
INCOME#*
75,000 - 84,999 111 6.4
65,000 - 74,999 182 10.4
55,000 - 64,999 248 14.2
45,000 - 54,999 275 15.8
35,000 - 44,999 248 14.2
25,000 - 34,999 191 11.0
15,000 - 24,999 176 10.1
LESS THAN $15,000 124 7.1
TOTAL 1744 100.0
Missing cases 639 (Preferred nct tuv answer, did no'.

know, left blank)

#1991 Before Tax Household Income
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4.3. iation amo sures ot socjoe mic s
Table 4.5 contains a matrix of the Spearman Rank
Correlation Coefficients between the five measures of
socioeconomic status. All were significantly associated
with each of the others. The coefficients were similar to
those found in other studies of the correlations among
occupational rankings, income and levels of education

(Libertos et al., 1988).

the analyses

Three of the six measures of socioeconomic status were
dropped from further consideration. The first of these was
the income measure because of the large number of
participants who did not respond to this questionnaire item.
Information was missing for 639 (26.8%) of the participants,
including 129 who left the question blank, 119 who selected
"do not know," and 391 who chose the "prefer not to answer"
option.

The second measure to be dropped from further
consideration was "husband's or partner's education." There
were 219 (9.2%) missing values that occurred for this
measure, mostly for those participants without a husband or
partner. However, husband's education was alsc highly
correlated with both the head of household occupation score,

which is based to a large extent on education (see Appendix
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D), and the mother's own education, making this measure

somewhat redundant.

Accommodation requested at admission was the third
measure dropped from further analyses. Although it was
believed during the design phase of the study that this
measure could be a useful proxy measure of socioeconomic
status in this population, it was observed during data
collection that women who knew that they were at higher risk
of a cesarean delivery or a longer hospital stay (women with
multiple gestations, for example), and women hospitalized
antenatally for problems associated with the pregnancy, were
more likely to have requested private or semi-private
accommodation.

Retained for consideration in further analyses were
head of household occupation, mother's education and median
income of mother's area of residence. Although there is
some consensus that occupation-based measures are usually
the most appropriate single indicator of socioeconomic
status (Abramson et al., 1982), in studies where
participants may be quite young such as the current one, it
is perhaps not appropriate. The large number of
participants who could not be classified using the Blishen
scale made it less useful than anticipated.

Median income of the mother's area of residence was
retained in the preliminary analyses and the analyses to
address objective one because it has been used as a measure

of socioeconomic status in previous investigations of the

70




association of cesarean delivery and socioeconomic status
(Gould et al., 1989). A problem with this measure in the
present study is that although study participation was
restricted to residents of London and the immediately
adjacent communities, median income by area of residence was
not available for women residing outside of the city limits
~f London.

Mother's education was the most complete measure and is
also perhaps the most appropriate measure. It is the
indicator most closely associatea with the participant, that
is, the indicator most likely to be determined by her own
resources, health and batkground and, in turn, most likely
to affect her choices, her health-related behaviour, and her
relaticnships with her care provider and her labour
attendants. It is also the most objective, known to be the
most reliably reported, and provides meaningful cut-points.
In addition, while health care is universally available in
Canada, higher education is not; the acquisition of post-
secondary education requires financial resources in most
cases. Thus, mother's level of education is likely the most
sensitive to factors of interest in this investigation.

The preliminary investigations of the association
between cesarean delivery and socioeconomic status and
analyses to address objective one are presented separately
for the three retained measures of socioceconomic status in

order to assess the consistency of the association when

different measures of socioeconomic status are used.

71
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However, for clarity of presentation as well as for the
reasons discussed above, only mother's education has been
retained as a measure of socioeconomic status in the
analyses to address objectives 2 through 5.

All analyses are controlled for age in some manner,
either through inclusion in multivariable modelling
procedures, stratification, or in some cases, both. The
reason for this is that when using any measure of
socioeconomic status in investigetions where many of the
subjects are young, it is important to consider that
acquisition of the outward signs associated with social
class are dependent on time to a large extent. This applies
for example to higher education; many of the participants
could not have completed some of the levels of education by
virtue of their age. It also applies similarly to the other
measures of socioeconomic status, although the dependence of
these measu °S on age is not as obvious as in the case of
education. It can be argued, however, that prestigious
occupations and the higher incomes that are prerequisites of
better housing or more expensive health insurance also
depend on having had the time to acquire them.

In cases where analyses have been stratitied by age, 24
was chosen as the cut-point because it is the age at which
it would be possible to have completed the highest level of
education as well as to have carried a pregnancy to term.

Levels of education have been collapsed into four categories

in most analyses: completiop of a university degree
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(university), any post-secondary education (post-sec},

secondary or high school graduation (HS Grad), and less than
secondary or high school graduation (< HS Grad).

.4 istribution of Cesarean Delivery by Age arit
Previous Cesarean Delivery

Figure 4.1 presents the differences in cesarean section

rates across age groups for women with a previous cesarean
delivery, for primiparous women, and for multiparous women
who had no previous cesarean delivery. Table 4.6 displays
these same data in a tabular format. Marked differences
existed in cesarean section rates by age, parity, and
whether the participant had had a previous cesarean
delivery. For women with a previous cesarean delivery, 42.5
percent were delivered by a repeat cesarean. Multiparous
women who had not had a previous cesarean delivery had the
lowest rate of cesarean delivery, less than five percent in
all age groups except for women 35 and over. Primiparous
women under 20 years of age also had a low rate of cesarean
delivery. This rate more than doubled, however, for women
between the ages of 20 and 34. Primiparous women age 35 and

over had a cesarean sectiocn rate in excess of 25 percent.
4.5 Analyses to Address the Primary Study Objectives

In the next section (4.5.2) is a brief description of

the statistical procedures used to obtain the adjusted odds

ratios r1eported in tables in sections 4.5.3 through 4.5.5.
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Prior to analyses to address the study objectives, an
analysis cf the association of cesarean delivery and the
three selected measures of socioeconomic status for the
total 2383 participants was performed (section 4.5.3). This
has been included to provide a basis of comparison with
previous investigations that have not controlled for
population characteristics, nor restricted their analyses of
the association of cesarean delivery and socioeconcmic
indicators to subgroups of the population.

Analyses to address the primary study cbiectives
(Chapter 2.0) are presented in sections 4.5.4 to 4.5.6.
Analyses to address each of these objectives was restrictec
to a subgroup of the participants. Analyses to address
objective one (section 4.5.4) were restricted to the 2129
women with no previous cesarean deliveries.

Analyses to address objective two (section 4.5.5) were
to be restricted to women who had no absolute indication for
cesarean delivery. However, it was found that determination
of "absolute" indication was not straightforward using a
chart apbstraction process. In addition, only eleven of the
cesarean deliveries of women who had not had a previous
cesarean delivery were absolutely indicated according to the
criteria specified in Chapter 2.0. Separate analyses
excluding these women was, therefore, not warranted.
However, as will be presented later (Table 4.10, found at
the beginning of section 4.5.6) 215 participants had

situations which would make them at high risk for cesarean
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birth. Excluding these 215 participants resulted in 1869
women who were assumed to be at lower risk.

The analyses to address objective three (section
4.5.6), therefore, were restricted to the 1869 participants
with no previous cesarean delivery, who had singleton
fetuses in the vertex position, were at a gestational age of

37 weeks or more, and to have had nc absolute indications

for a cesarean delivery.
4.5.2 Adjustaent for age and parity

As discussed in section 4.3, there is reason to expect

a strong association between age and all measures of
socioeconomic status. In addition, the percent of
deliveries by cesarean in this population is also associated
with age (Figure 4.1) making it an important potential
confounding varjable. Parity is associated with both age
and cesarean delivery, making it a potential confounder as
well.

To assess the importance of statistical adjustment for
age and parity (and previous cesarean delivery in analyses
reported in section 4.5.3), the following procedure was
carried out. 1In each logistic regression model where a
measure of socioeconomic status was the independent variable
of intevest, models containing the dependent variable
(cesarean delivery) and the socioeconomic measure were
compared with and without each of the covariates (age,
parity or previous cesarean delivery), and cach of the

covariates and the interaction of each of the covariates




with the socioeconomic indicator. In each case .n assessment
was made of the resulting likelihood ratio chi-square test
statistic. Where these test statistics were significant at
a p-value of .05, covariates were retained in the model. 1In
all cases, both age and parity (and previous cesarean
delivery in analyses in section 4.5.3) were retained in the

models, while inte. action terms were not.

4.5.3 Total Sample

To provide a more appropriate basis of comparison with
earlier investigations in other populations, summary
analyses have been conducted that treat the sample as a
whole. Shown in Table 4.7 are the unadjusted anc adjusted
odds ratios of cesarean delivery across levels of three
indicators of socioeconoaic status, and the corresponding 95
percent confidence intervals. 1In each table, the number of
participants in the category and the pcrcent delivered by
cesarean are also presented. In these models, the
reference cavegory is the "lowest" level (participants
scoring in the lower third on tahe Blishen scale, the "lower"
level of median income, or women who had not completed high
school). With no adjustment for age, parity and previous
cesarean delivery, there is little difference in the odds of
A cesarean delivery between categories. Whil: adjusting ‘or
age, parity and previous cesarean delivery had only a slight
effect when socioecoriomic status was indicated by the head

of household occupation or the median income of the mother's
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Table 4.7

Unadjusted and_Adjusted’'_Odds Ratics cf Cesarean Delivery
by Sociceconomic Indicatcrs

(TOTAL 2383 RESPONDENTS)

HEAD OF HOUSEHOLD OCCUPATION

OCCUP-

ATION Unadjusted Adjusted’
LEVEL (N) $CS OR*(95% C.I.) OR*(95% C.I.)
Upper 737 11.5 0.98(0.71,1.35) 0.75(0.52,1.08)
Middle 713 12.2 1.04(0.76,1.38) 0.93(0.65,1.32)
Lower 723 11.8 1.00 - 1.00 -

TOTAL 2173 11.8

(*n used in logistic regression models = 2170)

MOTHER'S EDUCATION

EDUC~ Unadjusted Adjusted:’
ATION (N) $CS OR* (95% C.I.) OR*(95% C.I.)
Univ 537 10.8 0.85(0.55,1.30) 0.37(0.22,0.64)

Post 978 11.2 0.88(0.60,1.31) 0.44(0.27,0.72)
HS Grad 544 12.1 0.97(0.66,1.43) 0.60(0.36.0.99)

< HS 312 12.5 1.00 - 1.00 -

TOTAL 2371 11.5

(*n used in logistic regression models = 2365)

MEDIAN INCJME OF MOTHER'S AREA OF RESIDENCE

INCOME Unadjusted Adjusted’
LEVEL (N) $CS OR* (95% C.1.) OR* (95% C.[i)-
Upper 508 10.6 0.87(0.60,1,26) 0.81(0.54,1.22)
Middle 1020 11.9 0.99(0.73,0.97) 0.94(0.67,1.30)
Lower 662 11.9 1.00 - 1.00 -

TOTAL 2190 11.6

(*n used in logistic regression models = 2184)

‘Adjusted for age (5 categories), parity (primip, multip)
and previous cesarean delivery (yes,no)




area oY residence, the adjustment resulted in decreased odds

of cesarean delivery for women with increasingly higher
levels of education.

4.5.4 Objective 1

To deternmine whether cesarean delivery is
associated with indicators of socioeconomic status
among women with no previous cesarean delivery,
and adjustment of maternal age and parity.

Table 4.8 presents the results of analyses restricted
to participants with no previous cesarean delivery (n=2129,
83.9% of participants). These analyszes show results similar
to analyses in the previous section which had used the
entire sample. Again, the adjustment for age and parity had
a slight effect when socioeconomic status was indicated by
the head of household occupaticn or the median income of the
mother's residence, but resulted in decreased odds of
cesarean delivery for women with increas.:gly higher levels
of education. Both age and parity are, therefore,
confounders of the association between cesarean delivery and
mother's level of education.

Tables showing the percent of deliveries b, cesarean
across levels of mother's education stratified by age and

parity can be found in Appendix E--. The pattern of

association is generally in the direction of a higher

11 Rates of cesarean delivery by socioeconomic status
stratified by age and parity included in appendix D are shown
for levels of mother's education only. Mother's education wvas
judged to be the most appropriate indicator of socioeconomic
status in this population.




Tarle 4.8

Unadjusted and Adiusted’ Odds Ratios of Cesarean Delivery
by Socioceconomic Indicators

{NO PREVIOUS CESAREAN DELIVERY)
{N=2129)

HEAD OF HOUSEHOLD OCCUPATION

OCCUP-

ATION Unadjusted Adjusted’
LEVEL (N) %Cs OR* (95% C.I.) OR* (95% C.I1.)
Upper 651 7.8 0.94(0.63,1.40) 0.78(0.51,1.21)
Middle 636 3.3 1.00(0.68,1.49) 0.93(0.61,1.41)
Lower 652 8.3 1.00 - 1.00 -

TOTAL 19139 8.1

(*n used in logistic regression models = 1936)

MOTHER'S EDUCATION

EDUC- Unadjusted Adjusted’
ATION (N) %Cs OR*(95% C.I.) OR* (95% C.I.)
Univ 483 7.2 0.87(0.50,1.51) 0.31(0.16,0.60)
Post 872 7.9 0.96(0.59,1.57) 0.41(0.23,0.74)
HS Grad 483 8.1 0.98(0.57,1.69) 0.55(0.30,1.01)
< HS 280 8.2 1.00 - 1.00 -
TOTAL 2118 7.8

(*n used in logistic reqression models = 2112)

MEDIAN INCOME OF MOTHER'S AREA OF RESIDENCE

INCUME Unadjusted Adjusted’
LEVEL (N) $CS OR* (95% C.I.) OR* (95% C.I.)
Upper 451 6.7 0.77(0.48,1.23) 0.81(0.50,1.32)
Middle 910 8.0 0.94(0.94,1.37) 0.94(0.63,1.37)
Lower 595 8.4 1.00 - 1.00 -
TOTAL 1956 7.8

(*n used in logistic regression models = 1950)

*Adjusted for age (5 categories), and parity (primip,
multip)

81
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percent of cesarean delivery among women with lower levels
of education across each of the age categories. An
exception is primiparous wc' n between 20 and 24 where women
of higher education have generally higher rates of cesarean
delivery. The test for interaction of age with mother's
education, as shown in Table E.3 (Appendix E) was not
significant, however, perhaps because of the relatively
small numbers of events determining these rates. As
discussed previously, the meaning of an observed association
among these younger women, many of whom had not had an
opportunity to have completed the higher levels of
education, cannot be ascertained.

To assess the association between cesarean delivery
among women who would have had an opportunity to complete
the higher levels of education, analyses were ccnducted that
were restricted to women over 24 years of age for all three
indicators (Table 4.9). The previously observed
relationships between levels of two of the socioeconomic
indicators, education and head of household occupation, and
cesarean delivery became more pronounced, with lower point
estimates and narrower confidence intervals. However, the
association within strata of median income of mother's area

of residence was unaffected.
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4.5.5 Objective 2
To determine whether cesarean delivery is

associated with socioeconomic status among women

who have no previous cesarean deliveries and no

absolute indications’’ for cesarean delivery.

The intent of this obiective was to examine the primary
question after exclusion of women for whom a cesarean delivery
was absolutely indicated. With cesarean delivery the only
option to safely deliver the child, the underlying assumption
here was that in such circumstances management decisions could
not be subject to patient preferences or a physician's "style
of care '."

Of the 2084 participants who had not had a previous
cesarean delivery and for whom information about the
participant's labour and delivery was available'', only 19
participants were delivered by cesarean at or prior to the
initiation of labour. Further determination of "absolutely
indicated" cesarean delivery was not straightforward,
however. In this population, preterm breech was not

considered an absolute indication; five of nine preterm

* Prior to the study period, absolute indi.ations at
London hospitals were said to include: triplets .r hagher order
multiple births, transverse lie, placenta previa ot.vious
skeletal abnormalities, premature breech preserilations,
prolapsed cord, and severe fetal distress. These are
consistent with Oxorn (1986).

13 although unlikely, it would be possible, however,
for women to refuse to consent to an absolutely indicated
cesarean delivery.

i Of the 2129 participants who had no previous
cesarean delivery, 45 withheld permission to access their
hospital records.




Table 4.9

Unadjusted and Adjusted’ Odds Ratios
of Cesarean Delivery

by Socioeconomic Indicators
(NO PREVIOUS CESAREAN DELIVERY, OVER 24 YEARS OF AGE)

HEAD OF HOUSEHOLD OCCUPATION
OCCUP~
ATION Unadjusted Adjusted’
LEVEL (N) Yol OR*(95% C.I.) OR* (95% C.I.)
Upper 605 7.8 0.75(0.48,1.17) 0.62(0.40,0.99)
Middle 510 7.5 0.72(0.45,1.14) 0.65(0.41,1.05)
Lower 419 10.0 1.00 - 1.00 -

TOTAL 1534 8.3

(*n used in logistic regression models = 1531)

MOTHER'S EDUCATION

EDUC- Unadjusted Adjusted-
ATION (N) %Cs OR*(95% C.I.) OR* (95% C.I.)
Univ 474 7.0 0.46(0.23,0.90) 0.19(0.09,0.42)
Post 738 7.5 0.49(0.26,0.94) 0.25(0.12,0.51)
HS Grad 323 9.3 0.63(0.51,0.77) 0.41(0.19,0.87)
< HS 93 14.0 1.00 - 1.00 -
TOTAL 1628 8.0

(*n used in logistic regression models = 1622)

MED NCO| 0 THER' o S NC
INCOME Unadjusted Adjusted’
LEVEL (N) %CS OR*(95% C.I.) OR* (95% C.1I1.)

Upper 389 7.2 0.78(0.47,1.30) 0.87(0.51,1.47)
Middle 685 7.9 0.86(0.56,1.33) 0.82(0.52,1.30)
Lower 414 8.9 1.00 - 1.00 -
TOTAL 1488 8.0

*

(*n used in logistic regression models = 1482)

‘Adjusted for age (3 categories), and parity (primip,
multip)
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infants with breech presantations were delivered vaginally.
In addition, cesarean deliveries were performed for
conditions that arose or were detected during labour
considered to be "absolute" indications for cesar:zan
delivery, such as prolapsed cord, flat fetal heart rate
tracings, and compound presentation. in all, only eleven
cesarean deliveries were found to have been "absolutely"
indicated. Separate analyses excluding these women was,
therefore, not warranted.

All cesareans performed at or prior to the initiation
of labour, or performed during labour for an indication that
could be considered "absolute" were either multiple births,
malpresentations, preterm deliveries, or placenta previae.
Displayed in Table 4.10 are the number of deliveries in each
of these categories, the number and percent within each
category that were delivered by cesarean, and the number
that were "elective,"™ that is cesarean deliveries at or
prior to the start of labour. The percent of cesarean
deliveries overall within this group was 25.6 percent
compared to 5.9 percent for the remaining 1869 participants.
Thus, the former could be considered to have been at "high

risk" and the latter at "low risk’*" of a primary cesarean

delivery.

15 wlow risk” is used here only to designate participants
at term with a singleton fetus in the vertex position and for
whom no absolute indication for a cesarean delivery occurred
prior to or during labour. Other conditions may have been
present that could have placed these participants in a "high
risk" category for an adverse outconme.
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All of the women in the "low risk" category were
delivered either vaginally or by cesarean section following
a period of labour. Within this group, indications for
cesarean delivery included: cephalopelvic disproportion,
failure to progress, failed induction, failed forceps,
abruption, fetal distress or a combination of these.
Analyses to address objectives 3 and 5 were restricted to

this subgroup of participants.

4.5.6__Objectijve 3
To explore whether other factors such as

labour management options or "biological" risks

affect the association between cesarean delivery

and socioeconomic status controlled for age and

parity among a subset of women with no previous

cesarean delivery, a singleton fetus in a vertex

presentation, who are at 37 weeks or more

gestation, and who have no absolute indications

for a cesarean delivery.

The intent of objective 3 was to investigate possible
reasons for any observed association between cesarean
delivery and socioceconomic status by controlling for various
covariates in addition to age and parity that might be
related to both a risk of cesarean delivery and measures of
socioeconomic status.

Analyses to address this objective were restricted to
participants at term with a singleton fetus in a vertex
presentation at the beginning of labour, excluding women
with placenta previa. This subgroup includes the 1869 women
for whom labour was not excluded because of a judgement of

high risk and for whom management decisions during the

course of their labour would have been unrelated to
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prematurity, malpresentation, or multiple gestation,
conditicns that carry a high risk of a cesarean delivery.
4.5.6.1 Cesarean cdelivery by type of hospital

Pricr to considering the effect of adjustment for

additional covariates on the association between cesarean
delivery and mother's education, an analysis of cesarean
delivery by hospital was conducted. The results of this
analysis showed that, when restricted to the "low risk" sub-
group, little difference existed in cesarean section rates
for women delivering at the tertiary facility versus the
level two "community" hospital. Adjusting for maternal age
and parity further reduced the slight difference in cesarean
section rates between these two institutions for this sub-
group of women (Table 4.11, Model 1). However, when the
comparison included all participants, both the unadjusted
and the adjusted odds of a cesarean delivery were
significantly higher at the tertiary facility than at the
level two community hospital (Table 4.11, Model 2). This
finding is similar to findings of an investigation of
hospital-specific rates of cesarean delivery in Australia,
in which investigators reported that significant differences
in rates 1iminished considerably when these rates were
adjusted for maternal age and parity (Kirsop et al., 1992).

4.5.6.2 Measurement of Covarijates

Information relating to covariates for use in further

analyses were recorded from patient's charts or requested on




Table 4.11

Unadijus jus ¢
of Cesarean Deljivery
by Hospjtal
0 : W \'J
Unadjusted Adjusted*®
HOSP (N) %CS OR*(95% C.I.) OR (95% C.I.)
Tertiary 1113 6.2 1.15(0.77,1.72) 1.04(0.69,1.57)
Community 756 5.4 1.00 - 1.00 -
TOTAL 1869 S.9
MODEL 2: ALL RESPONDENTS
Unadjusted Adjusted’
HOSP (N) $CS OR®(95% C.I.) OR (95% C.I1.)
Tertiary 1459 13.1 1.49(1.14,1.95) 1.43(1.09,1.88)
Communiix 924 9.2 1.00 - 1.00 -

TOTAL 2383 11.6

*The total number of respondents included in the
calculation of the unadjusted odds ratio has been reduced to
reflect observations missing for variables included in the
calculation of the adjusted odds ratio.

'Adjusted for age (5 categories), and parity (primip,
multip)
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the questionnaire. They are listed in the previous chapter
in Table 3.1. Some of these variables have been dropped
from further consideration for the following reasons: the
information was missing for a large proportion of the
participants (prenatal care, 35.2% missing), the
distribution over categories of the variable did not provide
a sufficient number in each category to allow for meaningful
analysis (presence of a labour companion, 99.5% had
companionship); the chart information was insufficient to
assess the covariate (previous obstetrical loss't); or
appropriate classification required procedures for accurate
determination and/or case-by-case clinical judgement with
objective pre-established criteria, none of which were
available using a chart abstraction process (labour
induction, labour stimulation, mcternal and fetal distress,
and cervical dilatation at admission).

The remaining set of covariates used in the analyses to
address objectives 3 and 5 wvere recorded in an objective and
consistent manner, allowed for meaningful categorization,
and were available for 90 percent of more of the

participants. These covariates can be divided into three

'*  Although a four-digit TPAL (Term, Preterm,
Abtortions, Live children) number was available for nearly
all of the participants and the intention was to calculate
obstetric loss using this information, it was found that the
»T* and the "P" components refer to the number of previous
births, while "L" refers to the number of living children.
Therefore, if a previous multiple gestation had resulted in
the loss of one or more (but not all) of the fetuses, the
calculation of losses ((T+P)-L) did not reflect this. Chart
information recorded for the current birth often did not
include information about outcomes of previocus deliveries.
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categories. The first category consists of factors that
potentially have an impact on a risk of disproportion:
infant birth weight, mother's height, weight gain during
pregnancy, pre-pregnancy weight, and the difference between

the father's height and the mother's height. The second

category includes those that are related in some way to
labour management: external and internal’ electronic fetai
monitoring, epidural anaesthesia, time of day of the
delivery, and day of the week of the delivery. A third
category contains variables hypothesized to be associated
with cesarean delivery because of their potential
association with skeletal growth, and therefore, pelvic
capacity. These variables, ir luded in analyses to address
objective 4, are: socioeconomic status of the participant's
family of origin (as indicated by her father's level of
education), the number of children present in the
participant's home during her childhood, the parcvicipant's
birth order, the Gross National Product of the participant's

country of origin‘’, and oral contraceptive use during

"Internal" fetal monitoring included either the use
of an intrauterine pressure catheter to monitor the uterine
contractions or the application of a fetal scalp electrode
to monitor the fetal heart rate. Because these were
usually applied at the same time, they have been grouped
together and called "internal" monitoring for the purposes
of the data analyses.

‘* Gross National Products were assigned to each
country of origin on the basis of the per capita GNP of
that country in U.S. dollars for 1979, using World Bank
estimates (The World Bank, 1981). The cut-point of $3000
U.S. represents the 1979 GNP below which countries (as
represented in the distribution of respondents in the
current study) Jere classified by the World Bank as "low or
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adolescence. Three of the variables listed in Table 3.1
were used to form the sub-group of singleton, term, vertex

deliveries. These were: presentation, multiple gestation and

gestational age.

4.5.6.3 orization of t covariates

Covariates measured on a continuous scale (heights a:»-
weights) were assessed to determine whether to enter them
into the logistic regression modelling procedures as
continuous variables (Hosmer and Lemeshow, 1989).
Because it was unlikely that any of the variables considered
were linear in the logit, all continuous covariates were
categorized and treated as design variables in the logistic
regression models. Categories were formed on the basis of

prior knowledge of their association with cesarean delivery

as well as sample size considerations.

4.5.6.4 Association of the covariates with cesarean
delivery

Shown in Table 4.12 are the associations between the

covariates described above and cesarean delivery. Both the

unadjusted odds of a cesarean delivery and the odds adjusted

middle income,® as opposed to "industrial" or "capital-
surplus oil exporting® economies.
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for age and parity are reported over levels of each
covariate, along with the corresponding 95 percent
confidence intervals. In these calculations, the level with
the lowest observed percent of cesarean delivery has been
chosen as the reference category.
4.5.6. ogistic regression modellin rocedu

An assessment was made as to whether adjustment for the
covariates had an impact on the previously observed
association between cesarean delivery and mother's education
controlled for age and parity. To do this each covariate
was considered individually. Three logistic regression
models were fitted for each of these covariates with
cesarean delivery as the dependent variable and mother's
education, age, and parity entered simultaneously as
independent variables. Entered in the first model were the
three independent variables, the covariate of interest, and
the interaction of the covariate of interest with mother's
education. To assess the significance of the interaction
term on the association of cesarean delivery with mother's
education, a second model controlling for age and parity was
fitted with the covariate but without the interaction term.
Likelihood ratio tests (Hosmer and Lemeshow, 1989) assessed
whether there was an interaction of any of the covariates
and education in the association between education and
cesarean delivery controlling for age and parity. A third
model was then fitted without the covariate but with the

number of participants reduced to correspond to missing
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observations of the covariate and, therefore, corresponding
to the number of participants included in the first two
models.

If the interaction was determined to be nonsignificant
by the likelihood ratio test statistic as well as by an
inspection of the change in coefficients over levels of the
covariate, an assessment was made as to whether the addition
of this variable had an important effect on the association
of cesarean delivery with mother's education controlling for
age and parity. This was done by comparing the coefficients
in the models with and without the covariate. Where
addition of the covariate resulted in a ten percent change
in any of the coefficients (Greenland, 1988), the covariate
was chosen to be in the full logistic regression model at
step 1 of a backwards elimination procedure. 1In this model,
mother's education was forced into the model at the first
step with age, parity, and the selected covariates and
interaction term(s) eligible for elimination. The
likelihood ratio method of elimination was specified in the
SPSS/PC+ program with the criteria for removal set at 0.15.

4.5.6.6 Results of th ogistic regression mode

procedures
Table 4.13 displays the results of a logistic

regression model fitted with both age (five categories) and
parity (primiparous versus multiparous) for each level of

mother's education compared to the reference category (less
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Table 4.13

Adjusted Odds Ratios* of a Cesarean Delivery by Education

Low Risk Deliveries, N = 1869

Odds
EDUCATION (N) p SE Ratio 95% C.I.
University 430 -1.1347 .4244 0.32 (0.14,0.74)
Post-sec 777 -.7579 .3826 0.47 (0.22,0.99)
HS Grad 417 -.7654 .4108 0.47 (0.21,1.04)
< HS Grad 235 reference category 1.00 -

TOTAL 1859

(10 missing observations)

*Variables in the model: Education, Age (5 categories),
Parity (Primip, Multip)

(2-way interactions of covariates with education not
significant)
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than high school graduation). Repurted in this table are
the coefficient (B), the standard error of the coefficient
(SE), the odds ratio (exp P), and the 95 percent confidence
intervals of the odds ratios'’.

The procedure used to evaluate possible interaction of
the covariates with mother's education revealed only one
such instance. Shown in Table 4.14 are the age and parity
adjusted odds of a cesarean delivery by levels of mother's
education within each birth weight category. Although the
odds ratios decrease over levels of education within both
the low birth weight and the high birth weight categories,
they increase towards one and become non-significant across
levels of education within the "normal" birth weight range.
However, as shown in Table 4.15, after controlling for this
interaction, the odds of cesarean delivery decrease over
levels of mother's education.

The only other covariate of those listed in Table 4.12
to meet the criteria for inclusion into the stepwise
procedure was mother's height, although it is evident in
Tables 4.13 and 4.16 that the addition of mother's height to
the model had only a slight impact.

A final model was fitted using a backward stepwise
procedure described in section 4.6.3.3 Covariates that were

candidates for elimination were: age, parity, mother's

* The 95 percent confidence intervals were calculated
as follows: exp(f ¢+ 1.96 x SE).
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Table 4.15

Adjusted Odds Ratios* of a Cesarean Delivery by Fducation
Controlling for Birth Weight and the Interaction of Birth
Weigint with Fducation

Odds
EDUCATION (N) p SE Ratio 95% C.I.
University 428 -1.8844 +4943 0.15 (0.06,0.40)
Post-sec 777 =1.3401 4375 0.26 (0.11,0.62)
HS Grad 417 -1.2527 .4631 0.29 (0.12,0.71)
< HS Grad 235 reference category 1.00 -

TOTAL 1857

(12 missing observations)

*Variables in the model: Education, Age (5 categories),
Parity (multip, primip), Birth Weight (3 categories), Birth
Weight X Education




Table 4.16

Adijusted Odds Ratios* of a Cesarean Delivery by Education
Contreolling for Mcther's Height

Odds
EDUCATION (N) p SE Ratio 95% C.1I.

-1.0256 .4265 0.36 (0.16,0.83)

101

University 430
Post-sec 777 -.6586 .3849 0.52 (0.24,1.10)
HS Grad 415 -.6655 .4130 0.51 (0.23,1.15)
< HS Grad 231 reference category 1.00 -

TOTAL 1853

(16 missing observations)

*Variables in the model: Education, Age (5 categories),
Parity (multip, primip), Mother's Height (<64", >63")

(2-way interactions of covariates with education not
significant)
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height, birth weight, and the interaction of education and
birth weight. All of the variables were retained in the model

(Table 4.17).
Although the sample size was reduced from 2383 to 1869

to address this objective, the addition of meaningful
covariates to the models would be expected to reduce response
variability and consequently the sample size requirements.
The confidence intervals indicate that there was adequate
power to address this objective.

In all of the modelling procedures to this point, the
odds of a cesarean delivery have been compared to the lowest
level, that is, participants who had not completed high
school. A consistent finding was that the odds of cesarean
delivery were significantly lower within each of the higher
levels of education after adjusting for relevant covariates.
However, it was of interest to compare participants with lower
levels of education to participants who had completed the
highest level. When the previously described backwards
elimination procedure was run with university education as the
reference category, the results shown in Table 4.18 were
obtained. While the odds of cesarean delivery increased over
levels of education, they were significant only for women with
less than high school graduation.

Table 4.19 shows the results of a modelling procedure
restricted to participants over the age of 24. The same
variables as in the earlier backwards stepwise procedure were
entered, but in this case the interaction term (birth weight

by education) was removed during the procedure.




Table 4.17

Adjusted Odds Ratjos* of a Cesarean Deljvery by Educatjon
Centrolling for Birth Wejght,

Mother's Height

and the Interaction of Birth Weight with Education

Odds
EDUCATION (N) B SE Ratio 95% C.I.
University 428 -1.8183 .4965 0.16 (0.06,0.43)
Post-sec 777 -1.2931 .4398 0.27 (0.12,0.65)
HS Grad 415 -1.1828 .4651 0.31 (0.12,0.76)

< HS Grad 231

reference category 1.00

TOTAL 1851

(18 missing observations)

*Variables in the model: Education, Age (5 categories),
Parity (multip, primip), Birth Weight (3 categories), Birth

Weight X Education, Mother's Height (<64", >63")

Backward stepwise,

removal = 0.15, no variables removed.

likelihood ratio method, criteria for

1C3
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Table 4.18

CE CA = '
Odds
EDUCATION (N) p SE Ratio 95% C.I.
University 428 reference category 1.00 -
Post-sec 777 .5253 .3600 1.69 (0.84,3.42)
HS Grad 415 .6355 .4179 1.89 (0.83,4.28)
< HS Grad 231 1.8183 .4965 6.16 (2.33,16.30)
TOTAL 1851

(18 missing observations)

*Variables in the model: Education, Age (5 categories),
Parity (multip, primip), Mother's Height (<64", >63"), Birth
Weight (3 categories), Birth Weight x Education,

Backward stepwise, likelihood ratio method, criteria for
removal = 0.15, no variables removed.




Table 4.19

* jv du io

OVER 24 YEARS OF AGE

Odds
EDUCATION (N) p SE Ratio 95% C.I.
University 423 ~1.7399 .5071 0.18 (0.06,0.47)
Post-sec 656 -1.3871 .4820 0.25 (0.10,0.64)
HS Grad 281 -1.14013 .5187 0.32 (0.12,0.88)
< HS Grad 79 reference category 1.00 -

TOTAL 1439

(12 missing observations)

*Variables in the model: Education, Age (5 categories),
Parity (multip, primip), Mother's Height (<64", :-63"), Birth
Weight (3 categories), Birth Weight x Education,

Backward stepwise, likelihood ratio method, criteria for
removal = 0.15, interaction term (birth weight x education)
removed.
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4.6 S j iv
4.6. jectiv

To explore whether the decision to undertake a
trial of labour or to elect a repeat cesarean delivery
is related to socioeconomic status for women who have
had one or more previous cesarean deliveries and no
absolute indications for repeat cesarean delivery.

Of the 2383 participants, 254 had had a previous
cesarean delivery. Of the 65 participants known to have had

an elective repeat cesarean, fourteen would not have been

considered eligible to undergo a trial of labour because of
one or more of the following factors: having had more than
two previous cesarean deliveries, a previous vertical
incision or a uterine scar from other previous surgeries, an
infant in the transverse lie position, or placenta previa.
lable 4.20 presents the breakdown of outcome by education
excluding these fourteen women.

Women who had a previous cesarean delivery were asked
to recall their attitudes towards having a trial of labour
in the week prior to their delivery. The choices given
were: 1. wanted trial of labour and planned to have one 2.
wanted a trial of labour but planned a repeat cesarean
delivery 3. did not want a trial of labour but planned to
have one anyway 4. did not want a trial of labour and
planned a repeat cesarean and 5. undecided and unknown.
Displayed in Table 4.21 is the percent of responses to each
of these options Ly categories of education for all women

with a previous cesarean delivery and whose ovtcome and

level of education were known.




Table 4.20

zgrg.en;_ms_qti_g.xgu_t MD_&e_L_gc ion, VBAC,
Trial of Labour
(Excluding vomen w1th > 2 previous cesarean
deliveries, placenta previa, transverse lie,
vertical incisions, or other surgical uterine scars)

Trial of Labour Total

EDUCATION (N) & Elec CS § VBAC* $CS Trial of Labour
University 54 25.9 57.4 16.7 74.1
Post-sec 103 22.3 61.9 14.3 77.7
HS Grad 53 18.9 55.7 14.8 81.1
< HS Grad 28 14.3 $0.0 25.0 85.7
TOTAL 238 21.4 57.9 20.7 78.6

*Vaginal Birth after Cesarean
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Because of the exploratory nature of this objective,
modelling procedures were not used in these analyses, nor
were tests of statistical significance performed. Sample
sizes would have provided insufficient power to detect
statistically significant differences. The results are,
therefore, descriptive only, but are somewhat helpful in the

interpretation of the results overall. This will be

discussed in a later section.
. 6. Objective
To explore the association of cesarean

delivery and factors that could be related to an

inhibition of the achievement of a woman's full

growth potential during her childhood or

adolescence.

Similar to objective 3, the intent of objective % was
to explore some possible reasons for an observed difference
between socioceconomic status and cesarean section rates.
The covariates included in these analyses are those
hypothesized to be related to environmentai determinants of
growth. These are: socioceconomic status of the mother's
family of origin {(as indicated by her father's level of
completed education‘”). the number of children living in the
household during the mother's childhood, oral contraceptive

use during adolescence, and very low gross national product

of the country where the mother was born‘‘., For this

“*The respondent’'s mother's level of completed
education was used if the father was said to have been

absent from the home.

Z11f the respondent emigrated to Canada prior to age
12, she has been included in the higher category of gross
national product.
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objective, analyses were restricted to the low risk group of
women who had not had a previous cesarean delivery (see
objective 3).

Shown in Table 4.22 are the odds of a cesarean delivery
within categories of the five covariates considered. Both
the unadjusted odds ratios of cesarean delivery and the odds
ratios adjusted for age and parity are presented.

Interactions of each of these covariates with education
were assessed in the manner described in section 4.6.3.3.

An interaction was detected between education and GNP of the
participant's country of origin. The effect of adding this
variable and the interaction term to the model with mother's
education, age and parity is shown in Table 4.23. The odds
ratios in comparison to the reference category were observed
to decrease while the confidence intervals have expanded to
include ocne. Because of the relatively small number of
participants in the category of GNP less than $3000 U.S., a
model was fitted restricted to the participants in the
higher GNP category. Results similar to those in Table 4.23
were observed. However, the addition of GNP and the
interaction of GNP and mother's education to the model
previously fitted with age, parity, mother's height, birth
weight, and the interaction of birth weight by education had
no effect on the odds of cesarean delivery over levels of

education and both GNP and the interaction of GNP and

mother's education were eliminated when entered into a
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Table 4.23

Adjusted 0dds Ratjos* of a Cesarean Delivery by Education
Controlling for GNP and the Interaction of GNP with

Education
Odds
EDUCATION (N) p SE Ratio 95% C.I.
University 427 -.6324 .4963 0.53 (0.20,1,41)
Post-sec 768 -.3359 4643 0.71 (0.29,1.78)
HS Grad 407 -.2622 .4865 0.77 (0.30,2.00)
< HS Grad 232 reference category 1.00 ~

TOTAL 1834

(35 missing observations)

*Variables in the model: Education, Age (5 categories),
Parity (multip, primip), GNP (<$3000, >= $3000),
GNP X Education

(2-way interactions of age and parity with education not
significant)
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backwards stepwise procedure with the variables listed
above.

Other covariates presented in Table 4.22 were found not
to meet the minimal criteria of a ten percent change in any
of the coefficients for levels of education when entered
into models with education, age, and parity. The
differences in the association of number of children in the
participant's family of origin and cesarean delivery are of
some interest in an exploration of factors potentially
important to the etiology of dystocia. This will be
discussed further in chapter 5.

The final covariate considered was the use of oral
contraceptives during adolescence. There was no difference
in the odds of cesarean delivery associated with each of the
two levels of oral contraceptive use in adolescence as shown
in Table 4.22. However, for women with a late menarche, a
significant increase in the percent of deliveries by
cesarean was observed in women who reported that they had
used these agents prior to the age of 20, with an increasing
rate of cesarean delivery associated with increased duration
of use (Table 4.24). This last analysis was an exploratory

analysis without control for other factors.
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Table 4.24
Pexrcent Cesarean Delivery by
_Oral cContraceptive Use
Prior to Age 20
{Singleton, term, vertex presentation,
no previous cesarean deljveries)
Stratified by Age at Menarche
< 12 yrs 12 - 14 yrs 15 & over
OC USE,< 20° (N) E Tor ] (N) 3CS (N) tCs
No 84 6.0 528 5.9 87 2.3
< 1 year 43 4.7 239 4.6 31 9.7
>= 1 year 130 6.2 576 5.0 76 11.8
TOTAL 257 5.8 1343 5.3 194 7.2
x’=0.13, x’=0.67, x’=5.85,
2 ar, 2 df, 2 df,
p=0.94 p=0.72 p=0.05

(75 missing observations)

* Oral Contraceptives used at < 20 years of age




CHAPTER 5.0

DISCUSSION

umma aj indings

The indicator of socioeconomic status selected to be
used in this study was the participant's level of education.
This was selected because it was believed to be the most
appropriate measure for the purposes of this study.
Education allows for meaningful categorization and is the
indicator most likely to be determined by a woman's own
resources and background. In the current investigation,
mother's education was also reported by nearly all of the
participants (99.5 percent). Cesarean section rates by two
other measures of socioeconomic status, occupation of the
head of the household and median income of the mother's area
of residence, were reported in the results of the primary
analyses to observe whether results were consistent across
different measures of this concept.

Overall in this population where women were assumed to
have had equal access to all obstetrical services under a
system of universal health insurance, there were no
differences in cesarean section rates across levels of the
three selected indicators of socioeconomic status. After
adjustment for maternal age, parity and previous cesarean

delivery, there was still no change in the association of
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cesarean delivery with median income of the mother's area
of residence. However, there was a slight decrease in the
odds ratio of cesarean delivery for women categorized in the
upper social strata on the basis of the occupation of the
head of the household, and it was found that women with
higher levels of education were significantly less likely to
have had a cesarean delivery than women who had not
completed high school.
Additional analyses were restricted to a subgroup
of women meeting the following criteria: no previous
cesarean delivery, a singleton fetus in a vertex
presentation, a gestation of 37 weeks or more, and no
absolute indication for a cesarean delivery. Of the
covariates considered in the major analyses, only infant
birth weight and maternal height affected the association
between cesarean delivery and mother's education adjusted
for age and parity. The indirect association between level
of education and likelihood of cesarean delivery was most
pronounced in both the low birth weight (less than 3000
grams) and the high birth weight (greater than 4000 grams)
categories. Additional adjustment for birth weight, maternal
height, and the interaction of birth weight and mother's
education, further reduced the odds of a cesarean delivery
for women with higher levels of education compared to those
who had not completed high school.
The analyses to address the secondary objectives showed

that after adjusting for the GNP of the mother's country of
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origin and the interaction of GNP with mother's education,
the odds of cesarean delivery in comparison to the reference
category decreased and the corresponding confidence
intervals expanded to include one. The r' =ults of
additional exploratory analyses suggested that two of the
proxy indicators of growth (increased size of the mother's
family of origin and oral contraceptive use in adolescence

among women with a late menarche) were associated with a

greater likelihood of cesarean delivery.

5.2 Overall meaning of the findings
5.2.1 Socioceconomic differences are likely attributable to

bi i is

The results of these analyses were consistent in not
showing an increased risk of cesarean delivery among women
categorized as being relatively higher on any of the scales
of socioeconomic status considered.

Indeed the results suggest, but do not confirm, that
women of lower socioceconomic status are generally at higher
risk of a cesarean delivery, and that this is may be due to
greater biological risk, although differences in obstetrical
care, patient attitude and preference cannot be completely
ruled out as having played a role.

Among women with singleton, term, vertex presentations,
and whose babies were of "average" birth weight category

(3000 to 4000 grams), the age and parity adjusted odds

of cesarean delivery among women with higher
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ievels of completed education compared to women who had not
completed high school were closer to one, or no association.
However, in either of the extreme birth weight categories
the previously observed lower risk among women with higher
levels of education was more pronounced. In these
circumstances that carry a higher risk to the fetus, women
with a university education were less likely to be delivered
by cesarean section. This may be because women with lower
levels of education were at higher risk for other,
concomitant reasons, such as intrauterine growth
restriction, pregnancy induced hypertension, or more likely
to experience a slow progress of labour because of
disproportion.

When mother's height, infant's birth weight and the
interaction of birth weight and education were controlled
simultaneously with age and parity, the association between
mother's level of education and the likelihood of cesaeran
delivery was stronger, that is, women with higher levels of
educat.on vwere less likely to have a cesarean delivery than
women with less than a high school education. When women
with a university degree became the reference category, the
only group that remained significantly different was the
group of women with less than high school education, who
wvere more than 6 times as likely to have a cesarean delivery
than women with a university degree according to the point
estimate of the odds ratio. 1In this population then, after
adjustment for age, parity, height and birth weight, women
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who had not completed high school were at much higher risk
of cesarean delivery than other women, particularly when
compared to women who had completed university. What
distinguishes the group of women who had not completed high
school is unknown. Further analyses suggested that these
women may be at higher risk because of having experienced
poor growth during childhood.

No association was found between risk of cesarean
delivery and the woman's childhood socioeconomic
circumstances, as measured by her father's education.
However, control for GNP of country of origin was observed
to decrease the association between mother' education and
cesarean delivery, suggesting that women with less education
who grew up in "poor" countries are at higher risk of
cesarean section. The number of participants from these
countries was small, precluding in-depth analyses of the
reasons for their apparently greater risk. However, this
variable was eliminated when entered into a backwards
stepwise procedure when maternal height and infant birth
weight were added to the model (section 4.6.2), suggesting
that the increased risk observed for women with lower levels
of education from "poor" countries may be explained by their
stature, the infant's birth weight or a combination of the
two. This is suggestive that environmental determinants of
growth play a role.

An additional observation to support a belief that

growth which has buen inhibited because of poor nutrition
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may increase risks of cesarean delivery is that an increase
in the likelihood@ of cesarean delivery was assuciated with
progressive increases in size of the mother's family during
her childhood, but not with birth order. This suggests that
influences on growth, such as growing up in a .arge family,
may be determinants of risk of cesarean delivery.

Lastly, the observed association of oral contraceptive
use among women with a late menarche was the result of an
exploratory and highly stratified analysis. Although the
results suggest that oral contraceptive use may retard
pelvic growth in a way that leads to a higher risk of
cesarean delivery -, there were too few women in the
category of late menarche and it was not possible to rule
out confounding by age and parity. In addition, other
factors were not measured that may have confounded the
observed association as well.

.2 Consideration o xtraneous facto

Patient attitude and commitment to what has been termed
"a politically correct vaginal delivery" (Molloy and
Richardson, 1994) could have played a role if this attitude
were more likely to be held by more highly educated women.

Whether attitude towards a cesarean delivery played a

It is known that although growth in stature is
nearly complete at the time of menarche, pelvic growth
continues for a longer time (Moerman, 1982). Women
experiencing menarche at earlier ages, however, are more
likely to have completed their growth prior to the
initiation of sexual activity. Women with later menarche
are more likely to initiate sexual activity and, therefore,
contraceptive use at a time when growth, particularly pelvic
growth, is incomplete.




differential role among women with different levels of
education is unknown for women who had not had a previous
cesarean delivery. However, women with a previous cesarean
delivery were asked about their attitudes towards a repeat
cesarean delivery. The results suggest that women with
higher levels of education were neither less likely to
prefer a repeat procedure nor more willing to undertake a
trial of labour (Section 4.6.1). Again, whether this
attitudinal pattern would have been similar among women who
had not had a previous cesarean delivery is unknown.

That none of the "management" variables that were
measurable in this study had an impact on the observed
association suggests that the application of "technology"
and other management decisions did not differ by mother's
education after adjusting for age and parity. This leads
one to suspect that, in this population, women with
different levels of education were not treated differently
by their care providers or other hospital staff, nor did
they apparently request or demand different treatment that
resulted in a greater likelihood of cesarean delivery, use
of epidural anaesthesia, monitoring, or weekday deliveries,
aspects of care associated with the likelihood of cesarean
delivery. This, therefore, does not support the often
suggested but never proven contention that the likelihood of
a cesarean delivery was increased because of the fear of
malpractice iitigation. This charge is often based on

observations of higher rates of cesarean delivery among
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presumably more affluent or better educated women. It is,

therefore, reasoned that there is a fear among care
providers that women who have the rescurces to engage in a
litigation process would be more likely to sue in the event
of an untoward outcome for the infant. Those who provided
care to more affluent women or better educated women,
therefore, are believed to be more likely to perform
unnecessary cesarean deliveries to minimize risk to the
fetus. In this study, howevecr, women with lower levels of
education had higher rates of cesarean delivery. Therefore,
this reasoning does not hold, unless care providers might
have been more concerned about being sued for performing a
cesarean delivery rather than not performing one. It is not
possible, however, to determine whether this could have been
an influencing factor in the observed results.

To further underscore the absence of evidence that
"technological" interventions or other extraneous factors
influenced the differences in rates over levels of
socioceconomic status, it was also observed that delivery at
the tertiary facility where "technological” intervention
could have been hypothesized to have been more likely, was
not associated with greater odds of cesarean delivery among
a "low risk" population of women.

In addition, components of what could be considered
physician "practice style" (such as day of the week and

electronic monitoring) did not have an impact on the

association between cesarean delivery and mother's level of




education. It is also unlikely that individual physicians
could have influenced the direction or magnitude of the
observed association as participants' births were managed by
more than 130 individual physicians, although perhaps groups
of physicians who share particular characteristics may have
treated women differently and/or have been more likely to
have been selected as care providers depending on a woman's
level of education. Such information was not available in
the current investigation, however.

It would also have been interesting to have been able
to assess the impact of prenatal care on the association
between cesarean delivery and level of education, as amount
of prior contact 1th the health care system and care
providers may have had an impact on patient attitude, such
as attitude towards vaginal birth after cesarean. However,
information about prenatal care was not available for over
30 percent of the participants because the prenatal record
was not included in the hospital chart.

Overall, however, the results of the exploratorv
analyses support an explanation that women with lower levels
of education were possibly more likely to be delivered by
cesarean section because of a likelihood of growth
inhibition during childhood leading to difficulties during
labour and delivery.

Current socioeconomic status may also be associated

with current lifestyle practices which could also play an

indirect role through increasing obstetric risk at various




times during pregnancy. Such factors may, therefore, also

increase the likelihood of a cesarean delivery. These
lifestyle choices were not considered, however, in the

design of this study and also cannot be ruled out as having

played a role in the observed results.

5.2.3 Comparison of the results of this investigatjon with

vious vestigations

The results of this investigation appear to differ from
findings in previous investigations. Where previous
investigators have not adjusted for any potential
confounding factors, the observed association between
cesarean delivery and indicators of sociceconomic status has
been direct, and often significant with higher rates of
cesarean delivery reported among women of upper
socioeconomic status (Barros et al., 1991; Blumenthal et
al., 1984; Haas et al., 1993; Janowitz et al., 1982, 1985;
Renwick, 1991; Stafford et al., 1993; Zahniser, 1992; Zdeb
and Logrillo, 1989). When previous investigators have
adjusted simultaneously for extraneous factors, particularly
maternal age, parity and previous cesarean delivery,
observed direct associations have often disappeared
(McCloskey et al., 1992; Parrish et al., 1994; Placek et
al., 1983). 1In rare instances, the association has been
observed to be indirect after adjustment (Parazzini et al.,
1992; Tussing and Wojtowycz, 1992). The results of this

study differ from results of previous investigations

primarily in that no differences were observed in cesarean




section rates over indicators of socioeconomic status before
adjustment for potential confounders, while adjustment for
other potential confounders resulted in women with higher
levels of education significantly less likely to have had a
cesarean delivery compared to women who had not completed
high school. These differences are likely to have been
observed because two other extraneous factors were
controlled in the design of the study, that have not been
controlled in previous investigations. One is that the
population definition excluded women likely to be referred
in because of their high risk status and who might also be
of higher socioeconomic status. Another is that all
obstetrical services were available to this population of
women; there was no reason that women of upper socioeconomic
status, who would be more likely to have the necessary
financial resources, would choose to leave the area to give
birth elsewhere in order to have their preferences met.
Thus risk, service availability, and socioeconomic
differences were not likely to have been disproportionately
greater or lesser as may have been the case in
investigations where the population has not been as well
defined and access is determined by ability to pay.

The results of the current investigation should not be
taken as evidence that the equal access to obstetrical
services provided by universal health insurance assures
better or more appropriate obstetrical care than that

obtained under other systems. It is possible that in other
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populations without universal health insurance similar
results might be observed if the study population were
defined as in the study reported here and socioeconomic

indicators were measured directly.

5.3 Limitations to generalizability
$5.3.1 Participants versus non-partjcipants

Although an attempt was made to include all eligible
residents of the setting, some imbalance was observed
between participants and non-participants over several of
the available population characteristics. There was a
higher response rate among women who delivered at the
tertiary centre (80%) as compared to women who delivered at
the community hospital (76.3%). This was because of the
logistics of data collection; the tertiary facility was
generally visited first each day. 1In addition women who had
a cesarean delivery, a difficult vaginal delivery, or an
infant in the neonatal intensive care unit, were more likely
to have had a longer hospital stay, allowing theszs women
more time to complete the questionnaire prior to leaving the
hospital. These factors were likely responsible in turn for
some of the imbalance in birth weight, maternal age and
primiparity.

The significance of the Pearson's chi-square tests was
influenced by the large sample size. The magnitude of the
observed differences was small, however, and not likely to

have a meaningful impact on either the generalizability or

the interpretation of the study results.




e 3. a tim o) i acterij
There are several elements unique to this population
that affect the generalizability of findings. Among these
are the level of service availability, the relatively low
rate of cesarean section observed in this setting, the
timing and knowledge of the study, the selected indicator of
socioeconomic status, and possibly unknown characteristics
of the population.
5.3.2. ervic v
The association between cesarean delivery and
measures of socioeconomic status observed in this population
cannot be generalized to settings without the level and
availability of obstetric services of this community. In
situations in which there may be proportionately less
service, services may be differentially available, meaning
that more affluent or better educated women might have
better access to services, even in a system of universal
health insurance. It would be beyond the scope of this
study to determine whether during the course of this study
the available physician time and the level of hospital
service availability were adequate to meet the needs of this
obstetric population. Available resources did not appear to
be inadequate, but this could be an important factor to
consider if similar studies were conducted in other
communities or at other times even within a system of

universal health insurance.
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The overall proportion of cesarean delivery appears to
be relatively low compared to other Canadian settings. We
know from previous investigations that the overall rate of
cesarean delivery in Canada was reported to be approximately
18 to 20 percent in the early 1990s. The proportion of
deliveries by cesarean in this population of residents of
London, Ontario, at the time of the study was 11.6 percent
among the participants and approximately 10.7 percent among
both the participants and the non-participants, considerably
lower than the Canadian rate. The relatively low rate of
repeat cesarean deliveries may have had quite a large impact
on the observed rate, however. Although the proportion of
women in the population of participants who had a previous
cesarean delivery is just over 10 percent, the likelihood of
these women having a repeat cesarean delivery can have
considerable impact on the resulting overall rate of
cesarean delivery. 1In this population, even with no
increase in the proportion of cesarean deliveries among
women who had not had one previously (90 percent of the
participants), the overall rate could be as high as 17.8
percent if all women with a previous cesarean delivery had
had a repeat procedure. It has been found in previous
investigations that higher rates of cesarean section are
associated with lack of 24 hour blood bank services and

anaesthesia support (Carpenter et al., 1987). In settings

without these services, then, the rate of scheduled repeat




cesarean delivery may be higher than that observed here
because care providers may prefer to schedule repeat
cesareans to coincide with the hours when these services are
available. Correspondingly higher rates of vaginal birth
after cesarean are reported in institutions with a high
degree of neonatal and obstetrical specialization (Goldman
et al., 1993), such as the facilities in which this study
was conducted.

. imi wle stud

This study was conducted during a period that

immediately followed a provincial Ministry of Health review
of the cesarean birth rates in Ontario, and the resulting
recommendations for alternatives to cesarean birth in
situations where these may be practised without compromise
to the mother or the fetus (Ontario Ministry of Health,
1991). This review process was chaired by the chief of
obstetrics and gynaecology at one of the two London
hospitals where this study took place, and the medical
community was likely aware of this. During this time, there
were many media reports as well as reports in the medical
literature that the cesarean section rate had risen to
levels that were causing concern. Many of these reports
contained speculations that these rates were "too high," and
unjustified on the basis of necessity. It cannot be ruled
out that knowledge of the study and/or the level of

awareness and concern about cesarean delivery rates at the

time of the study influenced the results in some way.
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Table 5.1
F ! Jeliv in ti . iod
Terti facilit ) I 3 id ]

Total Births Prim@ggrs Previous CS°

Time Period N $CS N $CS N $CS
1990-1991 1707 15.3 789 17.7 158 83.2
1991-1992 1943 12.5 830 14.5 204 44.1
1992-1993 1930 13.8 909 15.4 174 46.0

* Time periods run from December to July, inclusive
® Wwomen having one or more previous cesarean deliveries




To better understand whether these factors influence
the results, cesarean section rates for the years preceding
and following the study period were compared. The study was
conducted between December, 1991 and July, 1992. Data from
the corresponding months in the years preceding and
following the study period were available from the tertiary
facility only, however, knowledge of the study and the media
reports could have influenced practice at either hospital.
These data are presented in Table S$5.1. Both the years
preceding and following the study showed higher rates of
cesarean delivery overall. Rates reported separately for
primiparous women and women who had a previous cesarean
delivery are also higher. This suggests that either the
study, the media reports or the provincial review process
could have influenced the rates at this facility. The
increase in the year following the study could mean that
cere providers at this institution were not comfortabl. with
practices that led to such low rates, or that there had been
a strategy in place to reduce the rates during the study
period that was subsequently changed or abandoned. However,
two other explanations are also possible. One is that
because a change in the organization of obstetrical services
occurred, obstetricians with higher risk patients who had
previously admitted these patients to the community hospital
moved to the tertiary facility. Another is that the

populations of women who delivered in the years preceding
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and following the study period were in some way different
and at higher risk. As can be seen ian this case,
characteristics of the population can be observed to vary
from year to year even within the same institution. We can
calculate from the information displayed in Table 5.1 that
the percent of primiparas in the population changed from
46.2 percent in 1990-91 to 42.7 percent in 1991-92 and up to
47.1 percent in 1992-93. It is possible that the proportion
of women with other underlying risks for cesarean delivery
could have changed as well. Such possible explanations for

differences are concealed by comparisons of rates by year.

$5.3.2.4 Measurement of socjoeconomi¢ status and control for
l . ! . jeliv

A second consideration is that the measurement of
socioeconomic status has not and perhaps cannot be done
consistently across studies. There is no objective measure
of this concept making measurement imprecise and easily
influenced by extraneous factors. Previous studies have
suggested that the purchase of different forms of health
insurance is associated with social class in some way.
However, in obstetric populations, there is considerable
opportunity to obtain better health insurance even prior to
a planned conception. Women with a previous cesarean
delivery who prefer a repeat procedure to deliver their next
child, for example, may be more likely to purchase a health

insurance plan allowing them more assurance that their

choices will be honoured, or that they will have a private

13




room. Previous investigations using large aggregate data
bases have often not reported the primary cesarean section
rates separately from the rates among women with previous
cesarean deliveries. This is because previous cesarean
delivery is often not available or reliably recorded in
these databases. As has been shown above, the likelihood of
women in the population with previous cesarean deliveries
having a repeat procedure can have a pronounced effect on
the overall cesarean section rate. Secondly, age plays a
role for every indicator of socioeccnomic status. In the
case of hospital insurance, it is the older, more
established women who are able to afford this insurance.
Younger people who are in and out of the work force to
attend school, or because of insecure employment
opportunities, are less likely to have expensive insurance
plans. These younger women are also at less risk of
cesarean delivery. Reporting cesarean section rates by type
of hospital inrsurance without adjustment for these known
confounders, therefore, can give extremely misleading
results.
5.3.2.5 Unknown population differences

In addition, the characteristics of the population of
women in London, Ontario, who gave birth during the time of
the study may not be comparable to populations of women
living in larger or smaller communities in other provinces

or in other countries. That is, there may be reasons that

women in London, Ontario with lower levels of education were
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at greater risk of cesarean delivery in this setting that do
not pertain in other communities.

5.3.2.6 To whom_is this study generalizeable?

Given all of the above possible limitations to
generalizeability, it is likely that we can generalize these
findings to communities of similar size and ethnic
composition where there is also the same level of
availability of obstetrical facilities.

5. ecommendation

5.4.1 Further assessment is required of the role of

demographic changes in the increase in cesarean section

rate.

The low proportion of cesarean deliveries in the group
of women under 20 years of age and the low rate overall
among multiparas suggest that demographic changes may have
had a more important role in the increase in cesarean
section rates than has been previously acknowledged.
Childbearing patterns have changed dramatically since the
1960's with widespread availability of contraceptives.
Delayed childbearing and a lowered birth rate have become
the norm, meaning an increase in: the proportion of women
delivering their first child at ages at which the risk of
cesarean delivery is greater; the proportion of primiparas
in the population who are at much greater risk of cesarean
delivery at all ages; and the proportion of women with a

previous cesarean delivery, where even a small increase can

affect the overall rate qui‘“~ dramatically. The results of




a recent investigation in Washington State showed that if
the current age, parity and birth weight distribution were
identical to the distribution in that state in 1970, the
expected primary cesarean section rate would be 12.2 percent
(Parrish, et al, 1994). The observed primary cesarean
section rate in Washington State was 14.8 percent, somewhat
higher, but not as dramatic in comparison to the expected
rate, as to the actual 1970 rate of approximately 5 percent.
There is an urgent need to assess the impact of the
trend towards delaying childbearing beyond the late teens
and early twenties, common in the years prior to the 1960s,
on the rise in cesarean section rates observed in the last
25 years.Future comparison of cesarean section rates over
time, as well as interpretations of previous reports of
differences in cesarean section rates must consider these

demographic changes.

5.4.2 Comparisons of cesarean section rates among

sociceconomi oupi s sted fo e arit
previous cesarean deljvery

As has been demonstrated, any measures of socioeconomic
status must be adjusted for age to provide meaningful
comparisons. In the case of the association of cesarean
delivery with socioceconomic indicators, health insurance, or
public versus private care, investigators of differences in
cesarean section rates must also adjust for previous

cesarean section and parity. Investigations without adequate
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adjustment for these factors should be disregarded or

interpreted very cautiously.
5.4.3 Comparisons of cesarean section rates in general must
be controlled for demographic factors.

Comparisons and the interpretations of comparisons of

cesarean section rates among institutions, care providers,
countries, regions, or any other strata must similarly take
into account not only the potential differences in the
distribution by age, parity, and previous cesarean delivery,
but also the likely proportion of women who may have grown
up under conditions of disadvantage. An estimate of this
may be difficult, and, therefore, all such comparisons

should be interpreted with caution.

5.4.4 The role of determinants of growth as risk factors
or_ces a iv u investigated furthe

While the present investigation of factors that may
inhibit growth was exploratory only and was not designed to
control adequately for potentially confounding factors,
there is sufficient reason to believe that environmental
growth inhibition may increase the risk of cesarean
delivery. This warrants further investigation

5.4. ecommendatio r i ea me o)

sociceconomic status_in future investigations

It was found in this investigation that mothe-'s
education was the most appropriate measure of socioeconomic
status in this obstetric population, but that adjustment for

age is necessary when using this as an indicator. 1In future
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investigations, it is recommended that questionnaires not
request respondents to estimate their income unless this
information is essential for other reasons. Moreover, in
future investigations of the association between
socioeconomic status measured by level of education and any
health outcome among an adult population, participation
might be restricted to those who could have completed all
levels of education. Measurement of current socioeconomic
status among adolescents and those too young to have had an
opportunity to have completed their education is imprecise
and perhaps not meaningful.

It would also be of benefit to future investigations
among obstetric populations to include mother's education
more consistently in hospital or antenatal records.

5.4.6 Making recommendations for targeted "optimal rates"
of cesarean deljvery is discouraged

Although there has been much discussion in the
literature about "optimal" rates of cesarean delivery
(Office of Vital and Health Statistics Systems, 1993; Peach,
1991;) as well a3 a World Health Organization recommendation
to reduce rates of cesarean delivery to 15 percent by the
year 2000 (World Health Organization, 1985), this should be
re-considered. "Optimal" rates of cesarean delivery vary in
an overt way with the demographic composition of the
population, but also possibly vary with characteristics of
the population that are impossible to measure or that are

unknown at present.
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5. umma and conclusion

The strength of this study 1is that it was conducted in
a setting with universal health insurance and included a
total population of women giving birth. This allowed a
greater degree of control than in previous investigations
over some factors extraneous to risk of cesarean delivery
for biological reasons, and a closer examination of others.
In this setting, observed differences in cesarean section
rates could not be due to women of different social classes
having differential access to systems of obstetrical care.
Neither would observed differences be due to women at higher
risk being over- or under-represented in the population
because they chose to travel elsewhere to obtain preferred
services, or required transfer into or out of the study
region or facility to obtain tertiary care.

Overall, it was found that women categorized as being
of relatively higher socioeconomic status according to three
indicators of this concept did not have a greater likelihood
of cesarean delivery, and that after adjustment for maternal
age, parity and previous cesarean delivery, women with
higher levels of education were significantly less likely to
have had a cesarean delivery than women who had not
completed high school. The results of additional analyses
suggested that women of lower socioeconomic status are
likely at higher risk of cesarean delivery. Among the
reasons for their greater risk may be poor nutrition and

inhibition of growth during childhood.
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Because there were factors that could have affected the
generalizability of these results, further study of the
association between cesarean delivery and measures of
socioeconomic status in other similarly constituted
populations in settings both with and without universal
health insurance is recommended.

If cesarean section rates are to be compared across
regions, facilities, care providers or type of health
insurance or care, it is essential not only that these rates
be adjusted for known confounding factors, but also that
consideration be given to the possibility that these rates
may differ due to other differences in underlying risk that
perhaps cannot be measured. It is recommended that
observations of higher rates among different groups not be
used as evidence that cesarean deliveries are being done
unnecessarily in these groups.

Lastly, it is strongly recommended that further
assessment be made of the impact that demographic changes

may have had on the observed increase in cesarean section

rates observed over the past two and a half decades.




APPENDIX A

Formula for the sample sjze calculation




141

Formula for the sample sjize calculatijon
For the calculation of the sample size required to meet
the primary study objectives, a formula for sample size
calculation for observational studies was used (Freeman,
1984). It is assumed that the independent variable of
interest is dichotomous. The formula is a follows:

n= [Z,NI - DOP0 *IF0 + 2, \/P—Q.Jz

£(1 - £) (P, - P,)?

where Z beta and Z alpha are the (1-§)100 and (1-&)100

percentiles of the standard distribution. Values for

?,P,,0.0,P and P and f are based on the following table:

Qutcome
Group Present Absent Total
1 (reference) ' A (o} n = fn
2 (non-reference) P, 2 m=(1-£6f)n
Total P 0 n

The algebra required to obtain the values to be
substituted into the formula is as follows:

R=P/P

P=fP + (1-f
P, =RP/[1+ £(R-1)]

P, = P,/R

! A two-tailed alpha equal to .05 and a beta equal to .20 have
been used in the sample size calculation.
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LETTER 1

(For patients at St. Joseph's Health Centre)

LETTER OF INFORMATION REGARDING
A STUDY OF
IAL FA ILDBIR

What is the study about!?

This is a study of family characteristics which are associated with childbirth.
We are conducting this study at St. Joseph's Health Centre and Victoria Hospital.
We want o know whether the cesarean birth rate differs among different socio-
economic groups. If so, then knowledge about the make-up of the population in s
particular place will be of use in planning obstetrical services and will also be useful
in interpreting changes over time in cesarean birth rates. Some factors during
childhood are known to be related to adult height and because of this they may also
be related to labour progress. For other factors, the relationship is still unknown.
You will, therefore, be asked some questions about yourself and your family while you

were growing up.

What are we asking you to do?

We are asking all women who are residents of London, Ontario, and the
surrounding ares who give birth during this year to participate in this study. If you
agree to participate, please sign the consent form, fill in the attached questionnaire
and put both in the attached envelope. This will take approximately ten minutes.
You may keep this letter. Also, if you have agreed to take part, we will record
information about your labour and delivery (such as the length of each phase of your
labour and the position of your baby before it was delivered) from your hospital chart.

Either an assistant or | will visit in a day or two. If you have decided to
participate, one of us will pick up the envelope containing the questionnaire and
consent form. If you wish further information before deciding whether or not to
participate, we are happy to answer any questions. If you do not wish either of us
to come to your room, you may use your call button and tell this to the nursing

station and we will not come by.

Whether or not you agree to take part in this study will in no way affact your
medical care. You may refuse to answer any or all of the questions and may
withdraw from the study at any time without jeopardy to your future care. Your
name will not appear on any of the research forms and the information will be

(over, please)
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.2.

completely confidential. When the results of -this study are published, only a
summary of all of the information from all of the women who take part will be

reported.

If you have any questions regarding this study, please feel free to call
me any time.

Sincerely,

s S i

Linda Turner, M.Ed.

Department of Epidemiology and Biostatistics
The University of Western Ontario

Phone: 661-2162

You are also free to contact any of the people listed below if you have
additional questions.

Dr. M.K. Campbell, Ph.D.

Epidemiologist, Dept. of Obstetrica’Gynaecology
Lawson Research Institute

Phone: 439-3271 Ext 4775

Dr. J.K Milne

Chief, Dept. of Obstetrics/Gynaecology
St. Joseph’s Health Centre

Phone: 439-3271 Ext 4340

Dr. JA. Silcox

Chief, Dept. of Obstetrics/Gynaecology
Victoria Hospital

Phone: 685-8176

Dr. J.L. Reynolds

Chief, Dept. of Family Medicine
St. Joseph's Health Centre
Phone: 439-3271

Thank-you very much for your time.




LETTER 2

(For patients at Victora Hospital)
LETTER NFOR! REGARDI

A STUDY OF
SOCIAL FACTORS AND CHILDBIR

What is the study about?

This is a study of family characteristics which are associated with childbirth.
We are conducting this study at St. Joseph's Health Centre and Victoria Hospital.
We want to know whether the cesarean birth rate differs among different socio-
economic groups. If so, then knowledge about the muke-up of the populaticn in a
particular place will be of use in planning obstetrical services and will also be useful
in interpreting changes over time in cesarean birth rates. Some factors during
childhood are known to be related to adult height and because of this they may also
be related to labour progress. For other factors, the relationship is still unknown.
You will, therefore, be asked some questions about yourself and your family while you

were growing up.

What are we asking you to dot

We are asking all women who are residents of London, Ontario, and the
surrounding area who give birth during this year to participate in this study. If you
agree to participats, please sign the consent form, fill in the attached questionnaire
and put both in the attached envelope. This will take approximately ten minutes.
You may keep this letter. Also, if you have agreed to take part, we will record
information sbout your labour and delivery (such as the length of each phase of your
labour and the position of your baby before it was deliver ~d) from your hospital chart.

Either an assistant or | will visit in a day or 0. If you have decided W0
participate, one of us will pick up the envelope containing the questionnaire and
consent form. If you wish further information before deciding whether or not to
participate, we are happy to answer any questions. If you do not wish either of us
to come to your room, please put your room and bed number on the form labelled
“Attention Study Coordinator™ and give this to the nurse and we will not come by.

Whether or not you agree to take part in this study will in no way affect your
medical care. You may refuse to answer any or all of the questions and may
withdraw from the study st any time without jeopardy to your future care. Your
name will not appear on any of the research forms and the information will be

(over, please)




completely confidential. When the results of this study are publizhed, only a
summary of all of the information from all of the vomen who take part will be

reported.

If you have any questions regarding this study, please feel free to call
me any time.

Sincerely,

SHtr S nare

Linda Turner, M.Ed.

Department of Epidemiology and Biostatistics
The University of Western Ontanio

Phone: 661-2162

You are also free to contact any of the people listed below if you have
additional questions.

Dr. M.K Campbell, PhD.

Epidemiologist, Dept. of Obstetrics/Gynaecology
Lawson Research Institute

Phone: 439-3271 Ext 4778

Dr. J K Milne

Chief, Dept. of Obstetrica/Gynaecology
St. Joseph's Health Centre

Phone: 439-3271 Ext 4340

Dr. J.A. Silcox

Chief, Dept. of Obstetrics’Gynaecology
Victoria Hospital

Phone: 685-8176

Dr. J.L. Reynolds

Chief, Dept. of Family Medicine
St. Joseph's Health Centre
Phone: 439-3271

Thank-you very much for your time.
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Attention Study Coordinator

I do not wish to participate in the study of Social Factors and Childbirth.
Room Number
Bed Number




LETTER 3

(Special Circumstances)

LETTER OF INFORMATION REGARDIN

A STUDY OF
IAL FA HILDB

What is the study about!?

This is a study of family characteristics which are associated with childbirth.
We are conducting this study at St. Joseph's Health Centre and Victoria Hospital.
We want to know whether the cesarean birth rate differs among different socio-
economic groups. If so, then knowledge about the make-up of the populaticn in a
particular place will be of use in planning obstetrical services and will also be useful
in interpreting changes over time in cesarean birth rates. Some factors during
childhood are known to be related to adult height and because of this they may also
be related to labour progress. For other factors, the relationship is still unknown.
You will, therefore, be asked some questions about yourself and your family while you

were growing up.

What are we asking you to do!

We are asking all women who are residents of London, Ontario, and the
surrounding ares who give birth during this year to participate in this study. If you
agree to participate, pleasc vign the consent form, fill in the attached questionnaire
and put both in the attached envelope. Thie will take spproximately ten minutes.
You may keep this letter. Also, if you have agreed to take part, we will record
information about your labour and delivery (such as the length of each phase of your
labour and the position of your baby before it was delivered) from your hospital chart.

If you have decided to take part, you may either give the envelope to the nurse
at the nursing station or when she comes to your room.

Whether or not you agree to take part in this study will in no way affect your
medical care. You may refuse to answer any or all of the questions and niay
withdraw from the study st any time without jeopardy tc your future care. Your
name will not appear on any of the research forms and the information will be

(over, please)
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completely confidential. When the results of “this study are published, only a
summary of all of the information from all of the women who take part will be

reported.

If you have any questions regarding this study, please feel free to call
me any time.

Sincerely,

it S nar

Linda Turner, M.Ed.

Department of Epidemiology and Biostatistics
The University of Western Ontirio

Phone: 661-2162

You are also free to contact any of the people listed below if you have
additional questions.

Dr. M.K. Campbell, Ph.D.

Epidemiologist, Dept. of Obstetrics/Gynaecology
Lawson Research Institute

Phone: 439-3271 Ext 4778

Dr. J K Milne

Chief, Dept. of Obstetrica’Gynaecology
St. Joseph's Health Centre

Phone: 439-3271 Ext 4340

Dr. J A. Silcos

Chief, Dept. of Obstetrics/Gynaecology
Victoria Hospital

Phone: 685-8176

Dr. J.L. Reynolds

Chief, Dept. of Family Medicine
St. Joseph's Health Centre
Phone: 439-3271

Thank-you very much for your time.



Social Factors and Childbirth
CONSENT FORM

I (please print name) have read the letter of

information and agree to take part in the study. I have been given the opportunity
to ask questions. | have been informed that some information from my hospital chart

will be recorded for study purposes.

Date

Signed

*PLEASE THIS F IN THE PE WITH YO MPLETED STIONNAIRE

IF YOU WISH TO TAKE PART.
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SOCIAL FACTORS RELATED TO CHILDBIRTH

AS YOU OOMPLETE THESE QUESTIONS REMEMBER THAT ALL OF THR INFORMATION WILL BR KEPT COMPLITRLY
CONPIDENTIAL. NO RESULTS WILL BE ARELEASED THAT COULD IDENTUFY YOU IN ANY WAT.
1P THERE ARE QUESTIONS WHICH YOU WOULD PREFER NOT TO ANSWER, PLEASE FEEL FREE TO LEAVE THEM BLANK.

6. WEAY WAS THE REASON FOR YOUR PREVIOUS
THE FIRST GROUP OF QUESTIONS ARE ABOUT YOUR CERSARRAN DELIVERY? (IF YOU HAVE EAD
LADOUR AND DELIVERY. PLRASE ANSWER BY MORE THAN ONR. GIVE THE REASON FOR
PLACING 4 CHICK MARK IN FRONT OP YHE ZACED)
RESPONIE THAT APPLIES TO YOU.

\ WAS rEIS DELIVERY BY CESARRAN SECTIONY

YRS ____ NO> GO 7O QUESTION o2

——

2 DID YOU BXFERIENCE ANY LABOLR PRIOR TO
THIS CESARRAN DELIVERYY 7 FOR THIS DELIVERY, DID YOU CONSIDER

BAVING A TRIAL OF LABOLR TO SER O IT
WAS POSSI/BLE TO DELIVER VAGINALLY

. YES ____NO>GO TOQLESTION ¥ THIS TTIME! (CHECK THE RESPONSE
WHICH 1$ CLOS:ST TO YOUR FRRLINGS
DOULRING THE ' RKK REFORE YOUR DELIVERY)

3 APPROXIMATRLY HOW LONG DILD YOU LABOUR

BRFORE GOING TO THE BOSPITTALY —— YES. | WANTED A TRIAL OF LABOUR AND
PLANNED TO HAVE ONR
HOURS — YES, ] WANTED A TRIAL OF LABOUR

BUT PLANNED TO HAVE A REPEAT CESAREAN

— NO. 1 DID NQT WANT A TRIAL OF
LABOUR BUT PLANNED TO HAVE ONE ANYWAY

——— LABOUR BEGAN IN THE HOSPITAL

¢ WAS ANYONE WITH YOU IN THR BOSPITAL

DURING YOUR LABOUR! —— NO. 1 DID NOT WISH TO HAVE A TRIAL
OF LABOUR AND PLANNED TO HAVE A REPEAT
CESAREAN
— NO
— 1 WAS UNDECIDED
—— YRS » CHECE ALL THAT APPLY
— DONT ENOW
——— FATHER OF THE BABY
__.— MY NOTHER
THE FOLLOWING QUESTIONS ARE ABOUT YOLRSILY
____NURSLS) AND YOUR FAMILY
— . OTHER FRIEND OR RELATIVE
8 WHAT IS YOLR DATE OF BIRTE?
— MIDWIUE
/ /19
S HAVE YOU BVER HAD A CESAREAN DELIVERY oonth day  year

PRIOR TO TRIS BIRTEN

—.YES ____ NO>CO TOQUESTION 88 QUESTIONS CONTINUE ON THE BACK OF
THIS PAGE




9. WHAT I3 YOUR BEICET? 18 DURING THR it NONTHS REFORE YOU S8CAMB
PREGNANT, WEAT RRST DRSCRIRES YOUR
MAIN ACTIVITTY

10. WRAY WAS YOUR WE/CHT BRPORR ____ WORKING AT A JOD OR BUSINERS
YOU BECAME PREGNANT THIS TIMEY
LOOKING FOX WORK »G0 10 QUESTION 811
A STUDENT » 0O 10 QUESTION 017
). WHAT S rRR HXICEY
OF THR BARY'S FATHER?Y . KYEPING BOUSE »00 10O QUESTION 017
OTHER » GO 7O QUESTION 017

13. IN WHAY COUNTRY WERE YOU DORNY

16 WHAY KIND OF BUSIVESS, INDUSTRY,
____CANADA » GO 1O QUESTION 114 OR SERVICE WAS THIS! (Ryg. retell shoe oore,
schood bosrd)
___ OTHER PLZASE SPECIFY

13 [N WHAT YEAR DID YOU COME TO CANADAS
17 WHAY KIND OF WORK DO YOU DO NOWY

19 P YOU ARR NOT PRESENTLY RORING
WHAY KIND OF WORK DO YOU USUALLY DO?
(Kg. stare clerd, slemgatary xhosd
teacher, gssembly word, sle)
14. WHAT (8 THE RIGHEST LEVEL OF RDUCATION
YOU SAVE COMPLETRD!

— LUNIVERSITY DEGREE

£ DIPLOMA OR CERTIVICATE FROM THE POLLOWING QUESTIONS ARR AROUT YOURSELY
T COMMUNITY COLLEGL CEGEP. AND YOUR PAMILY WHEM YOU WERE GROWING UP.

18. WHAT TYPE OF WORE DID YOUR PARENTS DO
AT ABOUT THE TIMB TRAT YOU WERE N
SLEMENTARTY SCROOL!

—— & SECONDARYHIGH SCHOOL GRADUATION
_—__ S SOME SPCONDARY SCHOOL

— & SLEMENTAKY

—— 7. NO SCHOOLING

FATHER

GO ON TO THE NEXT PAGR




19 WHAT WAS THE RIORBST LAVEL OF EDUCATION
COMPLETRD BY YOUR PARENTS! (USE THE
NUMAER OF THE BDUCATION CATRGORY FROM

QUESTION 01¢)

FATHER

MOTHER

20 FOW MANY CHTLDREN LIVED IN TOUR
SOUSESOLD WHEN YOU WERS TWELVE YEARS

OLD, INCLUDING YOURSELMY

21 OPF ALL OF THR CHILDREN BORN TO YOUR
MOTHRR AND FATHER, WEICR CRILD WERE
YOU?Y POR RIAMPLA, WERE YOU THR FIRST,
SECOND, THIRD, ETC.1

22 BOW OLD WEAZ YOU WHEN YOU HAD YOUR
PIRST MENSTRUAL PRRIOD!

YRARS OLD

13 DID YOU TAIR RIRTR CONTROL PILLS RITHRR
AS A CONTRACRPTIVE OR TO RSCULATE YOUR
MENSTRUAL CYCLE PRIOR TO THE AGE GF 300

— N0
—— YES FOR LESS THAN ) TRAR
— . YBS, FOR | TRAR OR LONGER
M WITE WROM DO YOU LIVE NOWY
e HUSBAND
— - PARTNER
— LIVEALONE » GO TO 128 BACK, THIS PAGE

—_ LIVE WITH OTHER CHILDRIN ONLY
»00 T0 034, BACK, THIS PACS

— . LIVE WITH ONE OR BOTH OF MY PARENTS
» GO 10 158, BACK, THIS PAGR

— LIVE WITH OTHER RELATIVES OR FRIENDS
» 00 10 2, BACK, THIS PAGE

THRE LAST FEW QUESTIONG ARE ABDOUT TOUR
BUSBAND OR PARTNER

3. WERAY /9 YEE NIQEERST LEVEL OF RDUCATION
YOUR SUSBAND OR PARTNER EAS
COMPLETRDN

26 DURING THR PAST I3 MONTNS, WHAT RRST
DESCRIBES YOUR BUSBAND OR PARTNER'S
MAIN ACTIVITYY
____ WORKING AT A JOB OR BUSINESS
—— LOOKING POR WORK
—__ ASTUDENT » 0O 10 038, BACE OF PAGS
— KEEPING HOUSE »00 TO 928, RACE OF PAGE
___OTHER > GO 0 ¢28, RACE OF THIS PAGE

27 WEAT KIND OF DUSINESS, INDUSTRY OB

SERVICE WAS THIS! (Re. refall shee siore,
sehanl board)

28 WHAY KIND OF WORKDORS R DOv W AR IS
NOT WORKING NOW, WEAT KIND OF WORK

DOBS HE USUALLY DO?
(Bg. store clerh, ol hory school toacher,
police offioer

PLEASE TURN THE QUESTIONNAIRE OVER,
THERE 1S ONE MORE QUESTION ON THE
B*CK OF THIS PAGR.




2. WHAT IS AN ESTIMATE OF YOUR TOTAL HOUSEHOLD INCOMR IN 1001 RRFORE INCOME TAXES!

—___ PREFERNOT TO ANSWER e 45.000 - 34909
—__ LESS THAN $15.000 o SA.000 - 64,900
e 15,000 - 34,900 85,000 - 14,99
o 2.000 - 34909 — T.000 - 84999
L 3,000 - 44990 85,000 OROVER
— DONT ENOW

* PLEASE PUT THIS FORM AND YOUR SIGNED CONSENT FORM IN THE ENVELOPR
YOU MAY KEEP THE LETTER OF INFORMATION.
THANK-YOU VERY MUCH FOR YOUR ASSISTANCE WITH THIS STUDY.




Social Factors and Chil dicreh

Chart Abstraction fora

SOSPITAL TRANSFRR FROM ST. JOR'S MOTUER'§ POSTAL CODB

1. MOTRER: Age _____ Maritsl status ___ Gestation ___  Method to determine
MNeight __ ___ Weight _ ___ Pre-Pzqg. Wt __

TPAL: ¢  J A L

PN Care: Week of ficst visit e RNumber of visits e K-Index

Accosmodation requested at admission

2. INFANT: Multiple: 1 2 3 & S Plet. We.
Bt 1. 2. 3. 4. s.
fFetal Outccme. Live SB or NND (days) Anomalies noted: Y N

J AT ADMISSION: Time Pian: Llabour

1nductaon (Ge to M)
Date Clective C-Se=taiocn (Go to %)
Indicataion
Dilatetaion C{facemant Station Membranes

4. ADMISSION 7O DELIVERY:

—e ARN (Time ) ___ Syntocinon (Time ) ___ Foley (Time )

Other (Time _____ )
— Ronitor (Time ) tpidural (Time ) Anslgesia (Time )

8. Laboyr Start of sctive phase (Time noted }

Membrane ruptute (Time ) Full dilstion (Time )

Indicators of Fetal Distress:
MHeconium FHR decelerations Prolonged Bradycardia

C. Delivery Time Date

Vaginal _ _ C/$S (Indicataon ) ___ Forceps (Station )

$. FACTORS ASSOCIATED WITE MODE OF DELIVERY
Mslposition/malpresentation (specify)
Utervs: previous ¢/s (humber) othes scar or ancesly

Antepartum hes: sbruption plac. previa
Tosemis Diabetes Prolapsed cord Infection

UGR Othetr
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Blishen Scale and Coding Occupatijons

The Blishen scale used in this investigation is a
revision of previous indexes developed by Blishen (1958,
1967), Blishen and Carroll (1978) and Blishen and McRoberts
(1976). This revision uses gender-specific median incomes
taking into account the proportions of men and women in each
occupation and is based on data from the 1981 Census of
Canada. Blishen argued that this index would be appropriate
for either gender (Blishen et al., 1987).

The scale is actually a composite measure that
incorporates adjustment for the educational levels and the
median incomes of persons holding similar positions. 1In
constructing the scale, Blishen incorporated median income,
education, and occupati . nal prestige of 514 CCDO
occupational unit group categories of the employed labour
force as tabulated by Statistics Canada from the 1981 Census
of Canada.

The 1961 version of the Blishen scale has been
"calibrated" in a way that makes it somewhat consistent with
earlier versions that relied more on judgements of
occupational "prestige." Scores for each of the 514

occupations were derived using the following formula:

SES = 42.739 + 7.658 (JNC - 15140 + EDN - (-0.13491))
6971.4 0.47046

where INC and EDN are the prevailing 1981 income and

education levels for the occupation being scored, having

taken into account gender-specific levels of income and




education and the proportion of men and women in each
occupation. The intercept (42.739) and the slope (7.658)
used in the equation are taken from a regression of the
occupational prestige of 75 occupations using an
occupational prestige scoring system by Pinec and Porter
(1967) on the standard-scored income and education
indicators for these occupations. The other values in the
equation are the mean of the pooled median income for men
and women across the 514 occupations in 1981 ($15,140) and
the mean of the net proportions of well-education men and
women in the occupations (-0.13491). The denominators
(6971.4 and 0.47046) are the respective standard deviations.
The resulting Blishen ccores over the 514 occupations have a
nean of 42.74, a standard deviation of 13.28, and range from
17.81 to 101.74

To code occupations as described by the resg.undent,
directions given in The Canadian Classification Dictionary
of Occupations (CCDO) were followed. The CCDO contains both
an alphabetical listing of occupations as well as
hierarchical listings or specific occupational titles such
as barber, dentist, sales manager, etc. These specific
occupational titles are termed "unit groups" and are each
assigned a four digit code. Occupations that could not be
located in the alphabetical listing were located using the
hierarchical categories by looking under the major

classification headings and then locating the more specific

unit group that contained the individual occupation

1838




described by the respondent. Occupations that were not a
close match to the CCDO description were given the code
supplied by the closest "residual" category. These
categories are provided by the CCDO to allow coding of
occupations that cannot be satisfactorily classified using

the hierarchical structure of the major, minor, and unit

groups.
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