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Abstract

The current research emerged from a definite need in New Zealand and was designed to
be a base-line study to provide information on a number of issues relating to alcohol
consumption in pregnancy. The results of this study indicate that the prevalence of
alcohol consumption in pregnancy among New Zealand women is similar to that seen in
a majority of other Western countries. It also indicates that greater proportions of
younger women were drinkers in pregnancy, especially in the early stages and that the
majority in this age group were drinking heavily. The prevalence of drinking in
pregnancy at levels currently perceived to cause foetal harm observed in this study was
also similar to that seen in other Western countries, where incidence rates for the
prevalence of alcohol related birth defects are well established. The encounter of
midwives with outcomes associated with heavy maternal alcohol consumption further
confirms the risk for the prevalence of foetal alcohol syndrome and other alcohol related

effects in New Zealand, at rates similar to other Western countries.

The results of this study also indicate that regular alcohol consumption exhibited a
negative effect on intakes of vital nutrients like dietary folates and calcium among
heavy drinking women of childbearing age and this effect is likely to continue in
pregnancy. The functional role of these nutrients, pivotal to favourable outcome of
pregnancy, raises concern as to what the dual consequences are of alcohol consumption
and compromised nutritional status. The risk of foetal alcohol syndrome and other
alcohol related effects in New Zealand is high and efforts have to be made to develop

effective prevention strategies.

The current research also assessed the knowledge and attitudes of midwives on the issue
of alcohol consumption in pregnancy. A high proportion of midwives perceived
abstinence to be the best option in pregnancy. However, this perception of the midwives
is not reflected in the behaviour of clients in their practice, as the prevalence of drinking
among their clients was fairly high. However, the good response to this study by
midwives and their keenness for further education on the issue of alcohol consumption
in pregnancy indicates that midwives are keen to play an active role in reducing the

prevalence of alcohol related birth defects in New Zealand.
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Chapter 1 — 1

Chapter - 1

Introduction

1.1 Background:

Knowledge of the teratogenic effects of alcohol can be traced back to antiquity. The
oldest and the most popular book in the world, the Bible, records very distinct advice

from God to a woman who was to conceive and bear the strongest child ever recorded.

“She may not eat anything that comes from vine, nor may she drink wine or similar

drink....” (Judges 13: 14).

The context for this advice was that this woman was to bear a child who was to be a

Nazarene, one separated unto God, and hence should be without blemish.

A review on alcohol and pregnancy quotes a report to the British parliament in the
1700’s, describing offspring of alcoholic mothers as having a “Starved, shrivelled and
imperfect look™ (Streissguth, 1983a). A historical review of American and British
literature by Wamer and Rosett (1975) shows that observations made during England’s
Gin Epidemic (1720-1750) were followed by wamings of the 19th century medical
writers that parental drinking could damage the foetus. Studies on the teratogenic
effects of alcohol were also reported in the medical literature of the late 19th and early
20th century. An update on alcohol related birth defects highlights the work of Dr.
William Sullivan, on 600 children born to 120 female alcoholic prisoners in a Liverpool
Prison (Warren & Bast, 1988). According to Warren and Bast, this 1899 paper of Dr.
Sullivan was the earliest description of what was later to be called fetal alcohol
syndrome. In 1968, Lemoine and his co-workers published in French what was the first
well-organized study on alcohol related birth defects among humans. They described a
cluster of offspring characteristics that they felt was clearly related to maternal
alcoholism, which included peculiar faces with protruding forehead, sunken nasal

bridge, short upturned nose, retracted upper lip, receding chin and deformed ears,
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retarded growth in height and weight, a greater frequency of physical malformation, and
psychomotor disturbances (Streissguth, 1983a). Jones and Smith (1973) in the United
States recognised similar patterns of abnormalities in 8 children of alcoholic mothers
and coined the term “Fetal alcohol syndrome”. Mental retardation is a cardinal feature
of this syndrome and it has emerged as the number one recognized disorder in which
mental deficiency is a feature (Abel & Sokol, 1986; 1987). Earlier studies were largely
focused on outcomes associated with maternal alcoholism or alcohol abuse during
pregnancy. However, in recent years, research has expanded to include studies on the
effects of moderate alcohol use and isolated instances of heavy drinking or binge

drinking during pregnancy.

Research over the years on human populations and animal model experiments has
confirmed that alcohol during pregnancy can cause birth deformities, independent of
other factors such as poor diet and smoking (Abel & Grezerstein, 1979; Jones ef al.,
1973; Jacobson ef al., 1993). An entire spectrum of manifestations has been recognised
and published. The diagnostic criteria for this spectrum of effects have been published
by the Institute of Medicine (1996) and are cited in Sampson et al. (1997). This
spectrum of effects includes descriptions of Foetal Alcohol Syndrome (FAS), and
Alcohol Related Effects (ARE). ARE includes Alcohol Related Birth Defects (ARBD)
and Alcohol Related Neurodevelopmental Disorder (ARND). Foetal alcohol syndrome,
although the most debilitating effect of maternal alcohol consumption, represents only
one aspect, the upper end of the broad spectrum of abnormalities associated with

prenatal alcohol exposure.

A definition of foetal alcohol syndrome arrived at by consensus has advanced the
comparability of research and clinical data from around the world. The same cannot be
said about the rest of the spectrum or consequences of moderate maternal drinking.
There is a lack of consensus among researchers on outcomes associated with moderate
and light drinking. There is also a lack in understanding of the full spectrum of effects
of prenatal effects of alcohol, which has led many researchers and health professionals
to believe that only alcohol abuse in pregnancy is detrimental to foetal health and well

being. A plethora of literature has been published on the outcomes associated with
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maternal drinking, and this will be reviewed in the subsequent chapters of this

dissertation.

Apart from the spectrum of outcomes associated with maternal drinking documented in
the literature, alcohol is also a potential nutritional teratogen. There is also considerable
evidence in the literature for the importance of the mother’s nutritional status prior to
pregnancy, at the time of conception and during pregnancy in programming the health
of the foetus in adulthood'. The sensitivity of the foetus to a constant supply of
nutrients for optimum growth and development and the effect of alcohol on nutrient
metabolism, especially minerals and vitamins vital for normal development of the
foetus, have been well documented in the literature. As the effects of alcohol are both
direct and indirect, the consequent manifestations on the outcome of pregnancy are also

likely to be multidimensional in nature.

While research on the teratogenicity of alcohol has reached adulthood in many
countries, in New Zealand this research is still in its infancy. However, alcohol is the
most widely used recreational drug in New Zealand and is an integral part of New
Zealand culture. Many surveys have been conducted periodically to assess drinking
among New Zealanders. However, studies on the prevalence and manifestations of
maternal alcohol consumption are limited, which is reflected in the scarcity of literature
published on this issue. Moreover, there are no prospective population based studies in
New Zealand that have attempted to ascertain the prevalence of foetal alcohol syndrome
and other alcohol related effects in New Zealand. This has led one overseas researcher
to estimate the incidence of foetal alcohol syndrome in New Zealand to be zero (Abel,
1998). This totally preventable spectrum of disorders is largely under-recognised in
New Zealand. Literature on the risks for the prevalence of these alcohol related
disorders in New Zealand is also very sparse. However, the Dunedin and Christchurch
longitudinal studies have indicated that on average 25% of 11-18 year olds and nearly
35% of 15 to 18 year olds respectively suffered from common psychiatric disorders
(Fergusson et al., 1997). Whether these children who show behavioural problems in

New Zealand were exposed to alcohol in utero is open for speculation, particularly as

! Proceedings of the first world congress on foetal origins of adult diseases, 2000.
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recent research has also found prenatal alcohol exposure to be a risk factor in the onset

of childhood depression especially among girls (O’Connor & Kasari, 2000).

It has been estimated that the cost of treating foetal alcohol syndrome alone in the
United States is about 321 million dollars a year (Sokol & Abel, 1987) or $ 1.4 million
across the lifetime of one child (cited in Streissguth et al., 1991). This cost does not
include the treatment or support provided for other manifestations of maternal alcohol
consumption. Hence it is imperative to also develop preventive strategies to reduce the
prevalence of this totally preventable disorder. Studies have shown that primary
maternity caregivers as frontline health professionals can play a pivotal role in reducing
the prevalence of drinking in pregnancy (Hilton and Condon, 1989; Ihlen ef al., 1993;
Jones-Webb er al., 1999). However, the attitudes of health professionals towards
sensitive issues like alcohol consumption may predispose them either to pursue or to
avoid identifying and counselling their patient. In New Zealand, midwives are the most
preferred lead maternity caregivers. Assessment of attitudes of health professionals in
New Zealand towards drinking in pregnancy may be even more important, due to the

lack of mandatory guidelines on this issue.
1.2 Objectives of this research:

The primary purpose of the current research was to assess the risk of foetal alcohol
syndrome and other alcohol related effects in New Zealand. The first method by which
the research assessed the risk was by conducting a survey of midwives in New Zealand.
This survey was designed to be a baseline study exploring a number of issues relating to
drinking in pregnancy. The second method by which the research assessed the risk was
by further analysis of data from the “Nutrition during Pregnancy”® study. The key

objectives of the above two studies are outlined below.
Objectives of the survey of midwives:

1. To assess the prevalence of drinking among the clientele of midwives of

New Zealand.

% This study was funded by the Ministry of Health, New Zealand.
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2. To assess the attitudes and knowledge of midwives on alcohol consumption
in pregnancy.
3. To assess the prevalence of outcomes associated with heavy maternal

drinking in the clientele of midwives.

Objectives of further analysis done on data from the “Nutrition during

Pregnancy” study:

1. To draw out a demographic profile of pregnant women according to their
drinking status and style and frequency of drinking.
2. To draw out a profile of nutrient intakes of pregnant women according to

their drinking status and style of drinking.

1.3 Outline of Chapters included in this dissertation:

In Chapter Two, literature will be reviewed to understand the manifestations of maternal
alcohol consumption on the foetus. Emphasis will be placed on the critical period and
critical dose of alcohol in pregnancy that is associated with various outcomes of
maternal drinking. Literature on the incidence and prevalence of foetal alcohol
syndrome and other alcohol related effects in New Zealand and elsewhere will also be

reviewed and documented.

Chapter Three will deal with the review of literature on drinking habits of women of
childbearing age in New Zealand and elsewhere and will be discussed primarily under
three sections. Firstly, the usual drinking habits of women (non-pregnant) of
childbearing age will be reviewed, as studies have shown that pre-pregnancy drinking
behaviour is highly predictive of drinking habits in pregnancy (US Dept of Health and
Human Services, 2000). Secondly, literature will be reviewed on drinking during the
periconceptional period. The periconceptional period has been defined as the time
around conception or a month prior to conception and two months into pregnancy
(Shaw & Lammer, 1999; Russel & Skinner, 1988; Floyd et al, 1999). Finally, literature
on the drinking behaviour of pregnant women will be reviewed and documented. Trends

in drinking among pregnant women will also be reviewed, particularly those seen in
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overseas studies, as intervention programmes aimed at reduction of maternal alcohol
consumption have been operational in some countries for nearly two decades. Lastly,
literature will be reviewed on the role of primary maternity caregivers in reducing the
prevalence of alcohol related effects. Studies on attitudes and knowledge of health

professionals toward drinking in pregnancy will also be reviewed and documented.

Chapter Four will document the methodology employed to execute the survey of
midwives in New Zealand. This Chapter will concentrate on the methods employed to
construct the questionnaire for easy participation and to improve the response rate. The
literature reviewed to construct some of the key questions and the limitations of the
study design will also be discussed. In Chapters Five, Six, Seven and Eight the results

from the survey of midwives will be reported and discussed.

In Chapter Nine, the methodology employed to do further analysis on the data of the
“Nutrition during pregnancy” study will be documented. In Chapters Ten and Eleven,

the results of these analyses will be reported and discussed.

Chapter Twelve will summarise the results of the “Survey of midwives” in New Zealand
and the further analysis done on the “Nutrition during pregnancy” study and discuss the
conclusions drawn. Recommendations for midwives and suggestions for future research
directions in addressing the issue of alcohol consumption by women of child bearing

age and pregnant women of New Zealand will also be included.
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Chapter - 2

Effects of Maternal Alcohol Consumption on Foetal Development

2.1 Introduction:

Research on the teratogenicity of alcohol has progressed extensively since Jones and
Smith first coined the term “Foetal alcohol syndrome” in 1973. However, the amounts
of alcohol in pregnancy that produce *@_eﬁned physical, physiological or
neurobehavioural effects on the foetus are far from being clearly established. Other
questions that have vexed researchers worldwide are to precisely define the effects of
timing and duration of exposure to alcohol in pregnancy on foetal outcome. The
foremost reason for these gaps in understanding the outcome of maternal drinking is
probably due to the fact that drinking of alcoholic beverages is a complex human
behaviour. Most human studies depend on self-reported alcohol consumption and many
studies have collected this information retrospectively. It is evident from the extensive
literature available that maternal alcoholism and heavy drinking in pregnancy are
associated with readily observable physical defects such as deficit in growth and
damage to the central nervous system. However, studies on moderate and light drinking
in pregnancy have produced conflicting results with regard to growth and physical
defects but are more congruent on neurobehavioural outcomes. Moreover, maternal
alcohol consumption is also known to have an indirect effect on foetal development by
affecting maternal intake and metabolism of vital nutrients. An attempt has been made
in the following sections to document some of the direct and indirect effects of maternal

alcohol consumption on foetal development.

2.2 Categories and Diagnostic Criteria for Foetal Alcohol Embryopathy:

The diagnostic criteria for foetal alcohol syndrome widely accepted by researchers

around the world are given below (cited in Sampson ez al., 1997):

1. History of maternal alcohol abuse during pregnancy.

2. Growth deficiency of prenatal origin (height and /or weight).
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3. A pattern of specific minor anomalies that include a characteristic face,
generally defined by short palpebral fissures, midface hypoplasia, smooth
and/or long philtrum and thin upper lip.

4. Manifestations in the central nervous system (CNS), including microcephaly
or history of delayed development, hyperactivity, attention deficits, learning

disabilities and intellectual deficits.

Patients exposed to alcohol in utero with some partial foetal alcohol syndrome
phenotype and/or central nervous system dysfunction, but without sufficient features for
a firm diagnosis of foetal alcohol syndrome, are identified as “Possible foetal alcohol
effect”, (Clarren and Smith, 1978). However, many infants born to alcoholic mothers
without the classic features of foetal alcohol syndrome are at risk of being undiagnosed
for milder developmental problems (Little et al., 1990). In the early eighties researchers
attributed 5% of all anatomic congenital anomalies to prenatal alcohol exposure (Sokol,
1981). A Finnish study (Autti-Ramo et al., 1992a) has identified nearly 60 minor
physical anomalies and various craniofacial measurements associated with prenatal
alcohol exposure. This study raised the question of the specific number of minor
physical anomalies that should be included in a dysmorphological assessment. Training
and expertise in diagnostic techniques are essential for accurate diagnosis of foetal
alcohol syndrome and other alcohol related effects. Despite consensus regarding criteria
adopted for diagnosis, clinicians continue to experience difficulties because none of the
characteristic abnormalities is specific to the diagnosis (Aase, 1994). A recent study by
the Institute of Medicine (cited in Report to the U.S. Congress, 1997) proposed five

modified diagnostic categories and criteria.

1. Foetal alcohol syndrome with confirmed maternal alcohol exposure,

2. Foetal alcohol syndrome without confirmed maternal alcohol consumption,
3. Partial foetal alcohol syndrome with confirmed maternal alcohol exposure,
4. Alcohol related birth defects,

5. Alcohol related neurodevelopmental disorder.

This categorisation is broader than the previous to include congenital malformations and
behavioural problems seen in infants exposed to alcohol in utero. Sampson et al. (1997)

have grouped alcohol related birth defects and alcohol related neurodevelopmental
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disorders as alcohol related effects. A more recent term introduced by researchers is
foetal alcohol spectrum disorders. This group of disorders includes foetal alcohol
syndrome, foetal alcohol effects and alcohol related neurodevelopmental disorders
(Streissguth and O’Malley, 2000). U‘his disorder is characterised by emotional,
behavioural, cognitive and/or social disability. Common symptoms in individuals with
this disorder are attention problems, impulsivity, mood disorders, conduct and
oppositional defiant disorder symptoms, drug and alcohol problems, impaired executive
functioning, memory disturbances, leamning disabilities, poor social skills and reduced

ability to function independently as an adult (Lockhart, 2001).

2.3 Possible mechanisms involved in the pathogenesis of foetal alcohol

embryopathy:

Pregnancy is a dynamic anabolic process where the conceptus is nurtured to a fully-
grown baby and brought into the world. The small and continuous physiologic
adjustments in pregnancy vary with pre-pregnancy nutrition, genetic determination of
foetal size and maternal life style behaviour (King, 2000). Alcohol consumption in

pregnancy can exhibit both direct and indirect effects on the foetus.
2.3.1: Direct effects of maternal alcohol consumption:

Alcohol is known to directly affect intrauterine foetal growth, foetal brain development
and cause physical anomalies. Alcohol also exhibits a negative effect on factors that
influence embryonic and foetal events namely, nutritional, hormonal and cellular factors
(Michaelis and Michaelis, 1994). Both alcohol and its primary metabolite acetaldehyde
have been shown to exhibit direct foetotoxic effects (Fisher and Karl, 1988). A number
of mechanisms possibly contribute to the damaging effects of prenatal alcohol exposure,
the most marked of these being on the central nervous system. Hence a majority of

studies on the effects of alcohol have focussed on the development of the foetal brain.

Maier and West (2001) in a review have highlighted some of the factors that influence
the manifestation of the effects of prenatal alcohol exposure. These include maternal
drinking pattern, differences in maternal metabolism, differences in genetic

susceptibility, timing of alcohol consumption during pregnancy and variation in the
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vulnerability of different brain regions. Michaelis and Michaelis (1994) and Philips et
al. (1989) have proposed that other host-factors such as maternal nutritional status,
maternal health and maternal intake of other drugs may also influence the manifestation

of prenatal alcohol exposure.

Researchers have used animal models and tissue-culture experiments to identify the
potential mechanisms through which alcohol affects the foetus. Goodlett and Horn
(2001) have reviewed some of the mechanisms that affect foetal brain development and
which may ultimately result in cell death by necrosis or apoptosis. These mechanisms
were increased oxidative stress, damage to the mitochondria, interference with the
activity of growth factors, effects on glial cells, impaired development and function of
chemical messenger systems involved in neuronal communication, changes in the
transport and uptake of glucose, effects on cell adhesion and changes in the regulation

of gene activity during development.

Studies have also investigated the role of nutritional factors in the pathogenesis of foetal
alcohol embryopathy. Normal growth and development of the foetus is dependent on
constant maternal supply of nutrients. Alcohol-induced disruption of placental transport
of nutrients has been postulated as one mechanism resulting in foetal malnutrition and
hence compromised growth and development (Michaelis, 1990; Fisher, 1988). Studies
with human placental tissue and animal experiments have shown that alcohol directly
inhibits the transport of amino acids and glucose (Snyder et al., 1992; Snyder et al.,
1986). A similar study using perfused human placental cotyledon and human placental
vesicles observed that brief or acute exposure to ethanol did not have inhibitory effects
in the transport of amino acids and glucose (Schneker et al., 1989). However, the
transport of pyridoxal (vitamin B,) from the maternal compartment to the foetal
compartment was significantly inhibited by a high acute dose of alcohol (Schenker ef
al., 1992). Other animal experiments have shown ethanol-induced alteration in folate
metabolism in the placenta, foetal liver and foetal brain (Lin et al., 1992). Fisher (1988)
also proposes that decreased availability of nutrients to the foetus could be due to poor
maternal intake and decreased intestinal absorption in the mother of selected nutrients
like thiamine and folate. Hillman and Steinberg (1982) have investigated the effect of

alcohol consumption on folate metabolism and found that acute alcohol consumption
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disrupts normal folate homeostasis. Alcohol is thought to bring about the above effect

by disrupting the normal pattern of storage and release of folate by the liver.

The role of retinoic acid (vitamin A) in embryonic development has been well
established (Morriss-Kay and Sokolova, 1996) primarily, using animal models (Melton,
1991; Brickell and Tickle, 1989) for obvious ethical reasons. To achieve harmonious
tissue organisation in the foetus, a given quantity of retinoic acid, in its all-trans or 9-cis
forms should bind to specific receptors (Azais- Braesco and Pascal, 2000) indicating
that a specific amount of retinoic acid is crucial for normal foetal development and
increase or decrease in this level may have deleterious effects. An animal study has
shown the prevalence of various abnormalities in the offspring of mice kept on a
vitamin A deficient diet (Wilson et al., 1953). Hathcock and colleagues (1990) in a
review have demonstrated the teratogenesis of high vitamin A intakes. In this review,
the pattern of birth defects also called retinoic acid syndrome included central nervous
system, craniofacial, cardiovascular and thymus malformations. Some of these
malformations are similar to those observed in alcohol exposed infants (Jones et al.,
1973). Literature indicates that the risk for foetal malformations is significantly
increased with maternal intakes exceeding 10000 IU (3000 pgRE) of vitamin A
(Rothman et al.,, 1995). Reviewing studies that have assessed vitamin A intakes in
pregnancy indicate that a high proportion of New Zealand women had markedly higher
intakes than recommended in pregnancy (Benny et al., 1991; McKenzie-Parnell et al.,
1993; Watson, 1996; Watson and McDonald, 1999). The study by Benny et al. (1991)
that assessed nutrient intakes in pregnancy among women of the Wellington region
indicated that the mean vitamin A intakes in the second and third trimesters of
pregnancy was more than double the Australian recommended dietary intakes in
pregnancy (750 pg RE). Although the study was done on a small sample of pregnant
women and the results were reported separately for European, Maori and Pacific
women, looking at the mean and standard deviation of the mean it was obvious some
non-Pacific women had daily vitamin A intakes around 3000 pg RE. In a similar study
on Dunedin pregnant women, McKenzie-Pamell et al. (1993) reported higher levels of
vitamin A intakes (2000 to 2050 pg RE) per day at the 9™ percentile. In the “Maternal
Nutrition and Infant outcome” study (Watson, 1996) 80% of the women had vitamin A
intakes greater than the Australian recommended dietary intakes and 20% had twice

more than that was recommended in pregnancy. The maximum intake recorded was
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6291 pg RE per day. In the more recent “Nutrition during Pregnancy” study, the mean
daily intakes of vitamin A among pregnant women was higher than the Australian
recommended dietary intakes but was not as marked as was seen in the earlier studies
(Watson and McDonald, 1999). The effect of high intakes of vitamin A and alcohol in
pregnancy may have a dual consequence on the foetus as ethanol can promote vitamin
A deficiency and also the toxicity of vitamin A and beta-carotene (Leo and Leiber,

1999).

Animal experiments have also shown that ethanol affects vitamin A metabolism.
Grummer and Zachman (1990) observed a reduction in the tissue concentration of
vitamin A of the foetal liver and an increase in the levels in foetal kidney and lungs of
rat foetuses. Grummer et al. (1993) have also reported altered retinol levels in foetal
embryo and brain in alcohol-exposed pregnancies compared to control pregnancies.
DeJonge and Zachman (1994) have reported lowered levels of retinoic acid and higher

levels of retinol and retinyl Palmitate in alcohol-exposed foetal hearts.

Based on the effect of alcohol on the metabolism of retinol, Duester (1991) and
Pullarkat (1991) have independently put forward a theory that gives a specific possible
—explanation for some of the manifestations of fetal alcohol embryopathy. Retinoic acid
1s an important regulator of fetal development and it acts by binding to nuclear receptors
to form a transcription factor that regulates gene expression in the growing foetus.
Retinoic acid is particularly important in regulating the formation of limb buds in the
growing foetus, and probably also in regulating the growth of and connections formed
by neuronal cells in the brain. Optimum concentrations of retinoic acid are critical to
|_direct morphogenesis of the central nervous system and the limb bud. Both retinol
(vitamin A) and ethanol (alcohol) are oxidised to retinal and acetaldehyde respectively
by the same enzyme, alcohol dehydrogenase (ADH). Retinal and acetaldehyde are again
metabolised to retinoic acid and acetic acid respectively by the same enzyme aldehyde
dehydrogenase (ALDH). It is possible that ethanol and acetaldehyde interfere with the
synthesis of retinoic acid by competing for the enzymes that catalyse its formation and
hence too little retinoic acid is produced during critical stages of fetal development. In
contrast, the study by Chen et al. (1996) did not find the competitive inhibition of the
conversion of retinol to retinoic acid as a significant factor in the ethanol induced

embryotoxicity. However, a more recent study by Molotkov and Duester (2002)
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indicates that ADHI plays a central role in interactions between retinol and ethanol,
thus suggesting that the primary defect leading to adverse interaction may be reduced

clearance of retinol to retinoic acid through the ADH metabolic pathway.
2.3.2: Indirect effects of maternal alcohol consumption:

Regular alcohol consumption may also exert an indirect effect on the foetus by affecting
maternal nutritional status. Literature on the effects of alcohol consumption on maternal
nutritional status is very sparse. However, Stewart and Streiner (1994) found that the
relative risk for unhealthy dietary habits® among pregnant women (N = 446) who were
drinkers was twice that of pregnant non-drinkers. This risk was more than five times
among pregnant women who consumed more than 7 standard drinks per week in
comparison to those who consumed less than 7 standard drinks per week. Although the
effects of alcohol on the foetus, especially the brain, are independent of the nutritional
status of the mother (Abel & Grezerstein, 1979), poor nutritional status, particularly
seen among heavy drinkers, may be a contributing factor to unfavourable outcomes of
pregnancy (Abel, 1995; Michaelis and Michaelis, 1994; Philips et al., 1989). Literature
on the contribution of poor nutritional status in women consuming alcohol toward infant
outcome is very scarce. However, animal studies (Weinberg et al., 1990) have indicated
that maternal nutritional status is an important variable in determining both direct and
indirect effects of ethanol on the foetus. The above study also implies that the
interactive effects of ethanol and nutrition may also affect the development of the

foetus.

The teratogenic actions of alcohol on foetal development are likely to be multifaceted
and complex in nature. Evidence from literature reviewed indicates that prenatal alcohol
exposure has numerous structural and functional effects on the developing foetus, many

of which are still largely unknown.

? The authors did not define the term “Unhealthy dietary habits”.
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2.4 Critical periods of foetal alcohol exposure:

In this section, literature on outcomes of maternal drinking during the period just before
conception, periconception and the three trimesters of pregnancy has been reviewed.
Experimental studies have shown that the period of pregnancy during which maternal
drinking occurs, especially binge drinking, is one of the main factors that influence the
outcome of pregnancy (Webster, 1989). Studies have also shown that vulnerability to
the effects of alcohol may even start prior to conception. The study by Soltes et al.
(1996) indicates that chronic ethanol exposure prior to conception can lead to
spontaneous abortion and anatomic abnormalities in the surviving foetuses. Kaufman
(1997) in a recent review explains the possible reasons for such spontaneous abortions
and birth defects in the surviving foetuses. In his review he points out the role of alcohol
as a spindle-active agent. Exposure to heavy doses of alcohol as in binge drinking can
affect the meiotic spindle apparatus during the menstrual cycle. The ovulated oocyte
may as a consequence have an abnormal chromosome constitution. If this aneuploid
oocyte is fertilised there is a high possibility of it being spontaneously aborted.
However, if the fertilised ovum survives to term the infant shows moderate to severe
degrees of mental retardation, craniofacial and other abnormalities and reduced life
expectancy. In one of the earliest reports (Jones et al,, 1973) on malformations in
infants associated with maternal alcoholism, one infant had a severe defect in the
positioning of the hands which was similar to those found in babies with the 18 trisomy

syndrome.

The periconceptional period, defined as one month prior to conception and two months -
into pregnancy, (Shaw & Lammer, 1999; Russel & Skinner, 1988; Floyd et al., 1999) is
extremely important in teratology research, as it represents the period of organogenesis
when the foetus is most vulnerable to toxic exposures (Streissguth ez al.,, 1989). Studies
have associated periconceptional drinking (N = 531) with spontaneous abortion and
lowered apgar scores in surviving infants (Russel & Skinner, 1988). In this study
information for two alcohol scores namely PPAA (absolute alcohol per day prior to
pregnancy) and IPD (Indications of Problem Drinking) were collected. On studying the
pregnancy outcome, the authors found that the risk for spontaneous abortion increased
by 25% for every additional ounce of absolute alcohol consumed prior to pregnancy

recognition. This study was done on a systematic sample of obstetric patients who were



Chapter 2 - 15

administered a questionnaire for self-completion. Multiple regression analysis was used
to assess the utility of PPAA and IPD as predictors of several pregnancy outcomes
including spontaneous abortion- Potential confounding socio-demographic and health
factors such as, maternal race, maternal socio-economic status, cigarette smoking and
use of psychoactive drugs were controlled for by including the interactions of these
factors with alcohol effects in the model used. However, as alcohol consumption was
self-reported there is a possibility of bias due to recall and deliberate under-reporting.
Embhart et al. (1987) in their study found that the prevalence of craniofacial anomalies
in infants (N = 359) was related (p < 0.001) in a clear dose response manner to prenatal
alcohol exposure in the embryonic period. This was a large prospective observational
cohort study. Chronic alcohol problems and maternal drinking were assessed during
pregnancy and standardized neonatal examinations were conducted blinded for prenatal
information Eight confounding factors namely maternal age, race, parity, nutrition,
cigarette smoking, use of marijuana and other illicit drugs were selected a priori and
were controlled for in the multivariate analysis performed. Day et al. (1989) in their
prospective study of 461 women found an increased prevalence of physical anomalies in |
infants prenatally exposed to a dose of one drink or 0.5 ounce (15g) of absolute alcohol
a day in the first two months of pregnancy. However, one major drawback of this study _
would be the use of average number of drinks per day, which does not take into
consideration the pattern of alcohol consumption. Literature (Schenker et al., 1990;
Bonthius and West, 1990, Pierce and West, 1986) has reported peak blood alcohol
concentrations as a crucial factor for deleterious effects on the outcomes of pregnancy.
Hence, in the above study it is possible that the outcomes observed may actually be the

result of a higher intake of alcohol in pregnancy.

The Seattle longitudinal study (Streissguth et al., 1981) is one of the earliest
longitudinal studies on the effects of maternal alcohol consumption and infant
outcomes. This study was done on a predominantly white, middle class, unselected
group of pregnant mothers (N = 1529). Alcohol consumption prior to and during
pregnancy was self-reported. Sub-samples of this study have been evaluated
periodically for various parameters. From the total sample of 1529, a sub-sample of 493

offspring was chosen for detailed follow-up; the experimental group comprised of 227
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infants born to heavy drinking* mothers and the control group comprised of 266 infants
born to randomly selected mothers who were abstainers (N = 109) and light drinkers’
(N =157). In this study, minor physical anomalies were prevalent in children (N = 465)d‘
born to mothers who drank heavily only during the periconceptional period (Graham et-
al., 1988). Drinking in the periconceptional period was also found to be a strong
predictor of later neurobehavioural deficits (Streissguth ef al., 1989). A more recent
case-control study (N = 1465)® found an increased risk (Odds ratio = 3.4; 95% CI 1.1 to
9.7) for cleft lip with or without cleft palate among infants born to women consuming
five or more drinks per occasion in the periconceptional period (Shaw & Lammer,
1999). This was a population based case-control study and information on maternal
alcohol consumption was collected via a telephone interview. Adjustments for maternal
cigarette smoking, race, education, and vitamin use did not substantially change the

observed risks.

Another recent study (Denkins et al., 2000) investigated the effects of maternal
periconceptional drinking on the fatty acid concentrations in a small sample of infants
(N = 21). Maternal periconceptional consumption of 30 ml or more of absolute alcohol
per day resulted in increased serum concentrations of polyunsaturated fatty acids in the
neonates. The authors of this study have postulated that serum increase in the
concentrations of polyunsaturated fatty acids may in effect reflect the inability of the
organs, specifically the brain, to accumulate these fatty acids for its functions. This in
part may explain the neurobehavioural and sensory dysfunction manifested in the
disorders associated with maternal drinking. However, as the study was conducted on a
small sample, the results of the above study may need further testing. On the positive

side, this study highlights the need for further research to examine interactions between

* High priority heavy drinkers (N=177): Average consumption of 2 or more drinks per day / 45 or more
drinks per month and 2 5 drinks on at least one occasion or 17.6 to 44.9 drinks per month and 2 5 drinks
on at least one occasion prior to and/ or during pregnancy.

Low priority heavy drinkers (N=50): 45 or more drinks/month and never more than 2 drinks on any
occasion or 45 or more drinks/month and a maximum of 3-4 drinks on at least one occasion or 5 or more
drinks per occasion at least 4 times a month prior to and/or during pregnancy or any intoxication during
pregnancy.

> 89 infrequent drinkers and 68 light to moderate drinkers who could not be categorised as “heavy
drinkers”.

6731 cases and 734 controls.

79 cases of infants bornto mothers who consumed > 30 ml of absolute alcohol per day and 12 control
infants bom to mothers who consumed < 2 ml of absolute alcohol per day in pregnancy.
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maternal alcohol intake and maternal nutritional status and the associated infant

outcomes.

The first trimester of pregnancy has been recognised as a vulnerable period for the’|
foetus to the effects of alcohol. Windham et al. (1997) in their prospective cohort study
of a large population of pregnant women (N = 5142) found an increased risk for
spontaneous abortion in women who drank more than three drinks per week in the first ]
trimester (N = 50). This was a prospective cohort study and information on alcohol
consumption was self reported and collected using a telephone interview. Efforts were
made by the authors of the study to reduce recall bias by conducting the telephone
interview within 1-2 weeks of initial contact, which was before the 10" week of
pregnancy. Confounding factors such as, prior foetal loss, maternal race, education, age,
income, marital status, caffeine intake, cigarette use, employment status and gestational
age at interview were statistically controlled. However, the number of drinks consumed
per week was computed from frequency of drinking per week and number of drinks on
the drinking days and hence, this group of moderate drinkers also comprised of binge
drinkers. In comparison with women who were abstainers in the first trimester (N =
4745), the adjusted odds ratio for spontaneous abortion among women (N = 50) who
consumed more than 3 drinks per week was highest in week 9 (OR =2.2; 95% CI=1.1
- 4.3). Kesmodel et al. (2002) found an increased risk for spontaneous abortion among
women who consumed five or more drinks per week (N = 578) in the first trimester of
their pregnancy. This was a prospective cohort study and of the 24679 pregnancies
studied, 321 ended in spontaneous abortions and 98 in induced abortions. Nearly 68%
of the study women (N = 16680) consumed only less than 1 drink per week, 23% (N =
5614) consumed 1-2 drinks per week, 7.2% (N = 1767) consumed 3-4 drinks per week
and 2.5% (N = 578) consumed more than or equal to 5 drinks per week. Information on
alcohol consumption was collected using a self-administered questionnaire. Among
women drinking les than 1 drink per week the prevalence of spontaneous abortion in the
first trimester was 1.4% in comparison to the 8.9% among women who drank more than
or equal to 5 drinks per week. Accounting for confounding factors such as, maternal
smoking habits, caffeine intake, age, pre-pregnant body mass index, marital status,
occupational status, education and parity did not change the conclusions of this
research. The major drawback in the above study would again be the averaging of

drinks for a week and hence the effect of pattern of drinking is not identified.
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Autti-Ramo e al., (1992a) on studying 52 infants who were exposed to various levels of
alcohol during various trimesters of pregnancy found that manifestations of major
dysmorphic features were more likely to arise due to chronic alcohol exposure in the
first trimester. Rosett and colleagues found that congenital anomalies were more
frequently seen among infants born to heavy drinkers (Total N = 469) in the first
trimester (Rosett et al,, 1983). This study aimed at investigating the effects of heavy,
moderate and rare alcohol consumption on foetal development in a prospective study of
469 mother-infant pairs. A study using a nonhuman primate model (N = 54 gravid
pigtailed Macaques) also found that exposure to alcohol during the early stages of
pregnancy resulted in behavioural problems in the absence of any other physical

anomalies (Clarren et al., 1988).

Jacobson et al. (1993) in their prospective human study have also documented a strong
association of maternal drinking in the second and third trim_e§te1j with lowered Bayley’s
scores in exposed infants (N = 382). The above (Detroit study) is part of a longitudinal
study on the effects of prenatal alcohol exposure on infant cognition executed on a
cohort of 480 African-American infants. Information on alcohol consumption was
prospectively collected from the participating mothers by an oral interview on a day-to-
day basis for a typical week around the time of conception and in pregnancy.
Demographic variables such as, maternal age, years of education and marital status,
whether the family was on welfare, infant parity and sex, prenatal variables such as,
smoking, illicit drug use, quality of prenatal care and situational variables such as,
examiner and age of the infant at the time of administering the Bayley’s test were all
controlled for in the analysis performed. Day et al. (1990; 1991) found that childrem
prenatally exposed to frequent heavy maternal drinking in the second and third
trimesters were significantly more likely than infants born to abstainers to be smaller in
weight, height and head circumference at 8 months (N = 461) and 18 months (N = 505)-
of age. An average daily volume of one drink per day in pregnancy predicted a decrease
of 350 grams in infant weight at 8 months of age. Similar intake in the second and third
trimesters was associated with a reduction in infant length by 5 and 10 mm respectively.
Maternal alcohol consumption in the third trimester was significantly correlated to!
infant head circumference with a reduction of 5 mm for each drink per day (Day et al.,
1990). Follow-up on the same sample of children (N = 522) at six years revealed that

third trimester drinking predicted deficits in achievement scores assessed by spelling
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tests (WART-R). An increase of one drink a day in this period of pregnancy was
associated with a decrease of 2.7 points (p = 0.03) on the spelling tests (Goldschmidt et
al., 1996). However, one major drawback of the above studies (Maternal Health
Practices and Child Development Project, Pittsburgh) would be the use of average daily
volume score to indicate maternal alcohol consumption. This score was computed from
usual, minimum and maximum volume of alcohol consumed and the frequency of
alcohol consumption for a defined period and then averaged to daily intakes. This
procedure implies a precision that does not exist and hence many of the outcomes seen
may actually be those associated with higher levels of alcohol consumption than those

reported.

The third trimester’is a period of rapid physical growth including the brain. Animal
experiments have shown that drinking even only in this period can have detrimental
effects on the central nervous system of the foetus. West and Goodlett (1990), using a
rat model, have demonstrated that alcohol exposure during this period may lead to
reduction in brain weight and head circumference affecting learning, memory and motor
ability in later life. They observed hyperactivity and learning deficits in the absence of
any physical anomalies in animals exposed to alcohol during this period. Another study
using the rat model has demonstrated the vulnerability of the brain during its growth
spurt in the third trimester of human pregnancy. Exposure to alcohol in this period
reduces the number of neurons in the inferior olive of the brain resulting in permanent
cerebellar dysfunction (Napper & West, 1995). Animal experiments have also shown
that alcohol exposure resulted in delaying the timing and pattern of nerve cell
generation and migration (Miller, 1992). A more recent study (Ikonomidou et al., 2000)
reported that during synaptogenesis (which occurs in humans in the third trimester)
ethanol acts by a dual mechanism resulting in widespread apoptotic® neurodegeneration
in the forebrain of the experimental rat. Binge drinking was considered to be the

equivalent pattern of drinking that might trigger this effect in the human foetus.

A prospective study by Coles et al. (1985) on the effect of maternal alcohol
consumption during various periods of gestation and neurobehavioural characteristics of

infants (N = 103) also echoes the vulnerability of the foetal brain to alcohol. This study

® Cell suicide.
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was done on infants born.to a self-selected sample of predominantly black women of
lower socio-economic status. Alcohol consumption data was collected prospectively
using an interview schedule. Alcohol consumption per week was computed by
multiplying the usual amount consumed by the frequency of drinking occasions each
week. Infants of the study participants were given medical and neurobehavioural
examinations in the first 3 days of life by trained staff who were unaware of the
mother’s alcohol consumption pattern. Confounding factors such as, cigarette smoking
-and use of other illicit drugs were accounted for in the analysis performed. The results
[of the above study indicated that the teratogenic effects of alcohol varied with the
i degree of exposure. Infants exposed to alcohol throughout pregnancy were significantly
more hypotonic, physically active, showed signs of CNS instability like tremors, less
mature in their motor behaviour, less able to cope with stimulation and did not respond
normally to auditory stimuli. Infants exposed in utero to alcohol during any period of
gestation were found to have significant alterations in reflexive behaviour, less mature
motor behaviour and an increased level of activity when compared with non-exposed
infants. These infants were full term, otherwise healthy and were free from other
“features of foetal alcohol effects.
P.-Another prospective study (Larsson et al., 1985) during the same time period in Sweden
found a similar relationship between time of exposure in pregnancy, amount of alcohol
' consumed and infant outcomes (N = 80)°. Intrauterine growth retardation, psychological
and behavioural disturbances were seen more among infants exposed heavily to alcohol
throughout pregnancy. Mothers who reduced their excessive drinking after the first
trimester had infants who did not differ in behaviour and physical development from
those born to mothers who were not heavy drinkers, but many of these children were

_retarded in their speech.

On assessing the psychomotor developments of 12-month-old infants (N = 60)'°
exposed to alcohol prenatally for various durations, Autti-Ramo and Granstrom (1991a)

found that continuous heavy alcohol consumption had the most debilitating effect on

® 40 exposed infants born to mothers who consumed more than 30 g of absolute alcohol per day prior to
their first antenatal visit. 40 control infants born to mothers who abstained or consumed less than 30g of
absolute alcohol per day prior to their first antenatal visit after which they minimised or abstained.

1920 infants exposed in the first trimester, 20 in the first and second trimester and 20 prenatally exposed
continuously to alcohol.
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motor and cognitive development. Reduction in maternal alcohol consumption by the
second trimester resulted in only a slight abnormality of motor development in the
infant by 12 months of age. In a further study (N = 108)", Autti-Ramo and Granstrom
(1991b) found that when compared to non-exposed infants, only infants (18-19 months)
prenatally exposed continuously to alcohol showed deficits in language developments.
However, with respect to fine and gross motor development, infants prenatally exposed
to heavy alcohol in the first and second trimester and throughout pregnancy showed
significant differences when compared with non-exposed infants. Follow-up of these
infants at 2 years of age confirmed that the severity of the effects on mental and
language development increased proportionately with duration of exposure (Autti-Ramo

et al., 1992b).

r’l‘he known effects of foetal alcohol exposure in various stages of pregnancy have been
| well summarised using a diagrammatic illustration by Moore and Prasaud (1993) in the
report to the US Congress (1997). In this illustration maternal alcohol consumption
during the period of the ovum or the first two weeks of conception is not associated
with any detrimental effects on the foetus. However, as already stated studies have
shown that heavy drinking in this period can cause spontaneous abortion. Detrimental
effects of maternal drinking on the central nervous system begin at week three
(embryonic period) and extend nearly to the end of term. Congenital defects of the
heart, arms and legs occur due to exposure in the embryonic period whilst those of the
palate and ears start in the embryonic period and extend into the foetal period. As in the
case of the CNS, the vulnerability of the formation of the eye to alcohol exposure starts
in the early embryonic period and extends until term. Defects in the formation of the
teeth and external genitalia are due to exposure to alcohol in the late embryonic period

_and extend until term.

The longer the exposure to alcohol in utero the more severe the neuro-developmental
delays seen in the offspring (Autti-Ramo & Granstrom, 1991a, 1991b; Autti-Ramo e¢
al., 1992b; Rosett et al., 1983). In the Seattle study (Streissguth ef al., 1981) maternal

drinking patterns were measured in mid-pregnancy (~5 months). Dose-dependent

"' 40 control or non-exposed infants, 20 infants exposed in the first trimester, 20 in the first and second
trimester and 20 prenatally exposed continuously to alcohol.
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neurodevelopmental disorders were seen at birth and these effects persisted into
adolescence. It is clear from the literature reviewed that the central nervous system is

vulnerable to the deleterious effects of alcohol throughout pregnancy.
2.5 Teratogenicity of Alcohol:

rklcohol freely crosses the placenta and its teratogenic effects on the foetus have been
' the subject of much research and topical discussion in the past three decades. However,
it has been questioned whether alcohol has a direct effect or if lower nutritional status
and other factors are equally responsible for the deleterious effects of alcohol in
pregnancy on the foetus. Animal literature clarifies the nutritional issue to a certain
extent by using pair fed controls. Such experiments have shown that alcohol itself and
not poor nutrition is the prime teratogenic agent (Abel & Grezerstein, 1979; cited in
Streissguth, 1983a). Human studies have also confirmed the direct effect of alcohol on
infant development (Jones & Smith, 1973; Jones et al., 1973; Jacobson et al., 1993).
However, one question that has perplexed researchers in understanding the
teratogenicity of alcohol is the amount of absolute alcohol per occasion and the pattern

of drinking that is required to manifest an effect on the foetus.

Teratogenesis of alcohol has been postulated to affect the foetus in two ways. The first
is the dose-response model (Streissguth et al., 1981; Streissguth et al., 1989; Little et
al., 1990; Jacobson et al., 1993; Streissguth et al, 1994a; Streissguth et al., 1994b)
where the outcome manifested is proportional to the amount of absolute alcohol
consumed and hence there exists some outcome for any alcohol consumed. The second
model hypothesizes that there exists a threshold of alcohol exposure (Jacobson et al.,
1998; Larroque & Kaminiski, 1998) below which no adverse outcomes are seen. In the
study by Jacobson e al. (1998), there was no relationship between cognitive deficits
and maternal drinking below 0.5 ounces (15g) of absolute alcohol per day. Some studies
have observed certain specific outcomes to have a linear relationship to the amount of
absolute alcohol consumed and other specific outcomes to have a threshold relationship
to the amount of absolute alcohol consumed in a day (Goldschmidt et al., 1996;
Jacobson et al., 1993). However variations in outcome seen are also dependent on the
period of pregnancy and the amount of absolute alcohol consumed on one occasion. The

outcome of prenatal exposure to alcohol is also dependent on whether the pattern of
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exposure is acute or chronic. The acute exposures in humans could be related to binge
drinking and the chronic exposure to regular, moderate and heavy drinking (Webster,
1989). In the following sections (2.5.1 - 2.5.3), an attempt has been made to review and
document the effects of heavy, moderate and binge drinking in pregnancy on infant

development.

2.5.1 Effects of heavy maternal drinking on infant outcome:

Heavy maternal drinking in pregnancy has the most debilitating foetal outcomes; the
end result of these effects has been termed “Foetal alcohol syndrome” (Jones & Smith
1973). However, this disorder is only seen in 30-40% of infants born to mothers
indulging in 2-2.5 ounces (30-45g) of absolute alcohol or more per day (Pietrantoni &
Knuppel, 1991). Diagnosis at birth is possible only for the most severe cases while the
period most suitable to diagnose less severe conditions, when the characteristics are
most distinguishable, is considered to be between 8 months and 8 years of life
(Streissguth, 1993). Children affected with foetal alcohol syndrome have been born to
alcoholic women of all races (Streissguth, 1977; Abel & Hannigan, 1995). However,
vulnerability to the manifestation of foetal alcohol syndrome among the offspring of
heavy drinkers is dependent on maternal age of the mother, maternal health, genetic
influences and environmental factors (Maier & West, 2001). Increased vulnerability to
the manifestation of foetal alcohol syndrome and alcohol related deficits in physical
growth, mental development and information processing speed associated with
moderate to heavy prenatal drinking has been seen in infants born to mothers above
thirty years of age (Jacobson et al., 1996). Infants born to mothers above thirty years of
age were 2-5 times more likely to be functionally impaired than those born to younger
mothers (Jacobson ef al., 1998). The authors of these studies postulate that age related
increases in the maternal fat to water ratio and a faster rate of metabolism of alcohol
among alcoholics may be the reason for this increased vulnerability among infants born

to older drinking women (Jacobson et al., 1996).

Although foetal alcohol syndrome is not seen in all children born to mothers who drink
heavily in pregnancy, the findings by Shaywitz e al. (1980) indicate that all children
born to alcoholic women need to be evaluated in their school years for learning

disabilities, as the effect of exposure to alcohol in utero on the central nervous system is
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a continuum. Such children may have normal intelligence but have learning and
behavioural disabilities. All the children in this study with a history of heavy prenatal
exposure (N = 15) had IQ levels in the normal range (82 — 113) but experienced
persistent academic failure. In a study (N = 31)" by Rosett et al. (1979), infants (N =
14) born to mothers who were heavy drinkers, showed sleep disorders such as less sleep
and greater restlessness in sleep than infants (N = 9) born to mothers who were not
heavy drinkers. Not all infants who showed these symptoms were diagnosed with foetal
alcohol syndrome. Sleep-awake state distribution of these infants was studied on the
third day of life during inter-feed intervals over a 24-hour period by means of a
continuous non-intrusive bassinet sleep monitor. However, as there are many other
factors that can disturb sleep in newborn infants these observations need to be

interpreted with caution.

Little et al. (1990) examined the under-diagnosis of foetal alcohol syndrome and foetal
alcohol effects in a large hospital providing maternal and neonatal services and found an
increased risk for shorter gestation, foetal growth retardation, smaller infant size at birth
and lowered one minute apgar scores among the infants (N = 40) of heavy drinking
women. Follow-up of these infants indicated increased prevalence of infant mortality,
mental retardation and post-natal growth retardation. In this study there was a 100%
non-diagnosis of foetal alcohol syndrome and foetal alcohol effects. However medical
records of the infants contained many dysmorphic features associated with this
syndrome. “Facies”, a terminology used for peculiar faces in the hospital records, were
found only in infants born to drinking mothers. In a retrospective study on New Zealand
indigenous Maori women, current heavy drinkers had significantly more miscarriages,

stillbirths and child deaths than moderate or occasional drinkers (Stanhope & Prior,
1982).

The studies by Jones et al. (1973) and Jones and Smith (1973) were one of the earliest
reports on unrelated cases with a history of heavy foetal alcohol exposure. The pattern
of malformation described by Jones ef al., (1973) in infants (N = 8) born to alcoholic

women included developmental delay, microcephaly, prenatal growth deficiency,

'2 14 infants were born to mothers who drank heavily in pregnancy, 8 infants were born to mothers who
were heavy drinkers but minimised their drinking in pregnancy and 9 infants were born to mothers who
never were heavy drinkers.
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postnatal growth deficiency, craniofacial features like short palpebral fissures, maxillary
hypoplasia, epicanthal folds, joint anomalies, altered palmar crease pattern and cardiac
anomaly. Further study (Jones and Smith, 1973) of three other infants born to chronic
alcoholic women showed the manifestation of problems in respiratory adaptations,
biochemical adaptations such as  hypoglycaemia, hypocalcaemia  and
hyperbilirubinaemia, microphthalmia'®, cardiac anomaly and growth deficiency. Jones
et al. (1974) also found that among the offspring of chronic alcoholic mothers, perinatal
mortality was observed in 17%, mental deficiency in 44% and abnormal features in
32% of infants. Although these observations were based on a small number of cases in
America, many of these symptoms were also observed in bigger samples of infants (N =
52-80) born to alcoholic mothers in Finland (Auttio-Ramo and Granstrom, 1991a;
1991b; 1992a; 1992b). The details of these studies have been discussed in depth in
Section 2.4.

A cardinal feature of foetal alcohol syndrome is mental retardation and this condition is
now recognised in the United States as the most prevalent disorder in which mental
deficiency is a feature (Abel & Sokol, 1986). A review on the neuroanatomical findings
of children exposed to alcohol in utero indicates that the areas of the brain most
susceptible to the teratogenic effects of alcohol seem to be the basal ganglia, corpus
collosum and parts of the cerebellum (Roebuck et al., 1998). Neurobehavioural deficits
associated with foetal alcohol syndrome are deficits in language, motor, leaming and

visuospatial functioning (Mattson & Riley, 1998).

A follow up of foetal alcohol syndrome patients showed that the degree of growth
deficiency and intellectual handicap was directly related to the extent of craniofacial
abnormalities. Other new features in these patients over time included dental
malalignments, malocclusions'® and eustachian tube dysfunction, which could
embryologically be related to midface hypoplasia (Streissguth et al., 1985). Magnetic
resonance imaging done on patients with foetal alcohol syndrome revealed that mid-line
anomalies of the brain associated with facial anomalies were prevalent. The midline

central nervous system was found to be particularly susceptible to the teratogenic effects

B An unnatural smallness of the eyes occurring as the result of disease or imperfect development,
Webster, 1998.
“ Poor positioning or inappropriate contact between the teeth on closure.
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of alcohol (Swayze et al., 1997). Both animal (Stromland & Pinazo-Duran, 1994) and
human (Stromland & Hellstrom, 1996) studies have shown that prenatal exposure to
alcohol can adversely affect the development of the optic nerve. Developmental delay in
auditory maturation, sensorineural hearing loss, intermittent conductive hearing loss and
central hearing loss are some of the hearing disorders seen in children with foetal

alcohol syndrome (Church & Kaltenbach et al., 1997).

In a study by Emhart et al. (1985) on 359 infants, exposure to heavy alcohol
consumption in the first trimester was found to be a crucial factor in the determination
of the increased occurrence of neonatal anomalies. A prospective study (N = 100)" in
Finland identified 60 minor physical anomalies among offspring of alcoholic mothers.
Apart from various dysmorphic features many anomalies of the limb like syndactyly
were more commonly seen among infants of alcoholic mothers. The manifestation of
symptoms associated with possible foetal alcohol effects and typical foetal alcohol

syndrome increased proportionately with duration of exposure (Autti-Ramo et al.,

1992a).

In the Seattle longitudinal study, the outcomes associated with heavy maternal alcohol
consumption at birth were smaller infant size as measured by birth weight, length and
head circumference, lower apgar scores, poor neonatal habituation, decreased sucking
pressure, increased tremulousness and head turns to left, decreased vigorous activity,
higher frequency of minor dysmorphic characteristics and microcephaly. At eight
months of age the infants of heavy drinking mothers had significantly lower mental and
motor scores (Streissguth et al., 1981). Follow-up of these infants into childhood and
adolescence indicated the persistence of these symptoms, which was reflected in poor

academic achievements in these children (Streisguth ez al., 1989; 1990; 1994a; 1994b).

A study in France found that the children (N = 160) of mothers who consumed 1.5
ounce (45g) of absolute alcohol/day, which is equivalent to 3 drinks per day during the
first trimester of pregnancy, had significantly poorer psychomotor development than
children of mothers who consumed less than 1.5 ounce (45g) of alcohol per day

(Larroque et al., 1995). This level of consumption was also associated with higher

1552 cases and 48 controls.
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prevalence of physical defects such as minor neurological anomalies, lower height and
facial features typical of foetal alcohol syndrome (Larroque & Kaminski, 1998).

Maternal alcohol abuse in pregnancy has also been documented to have deleterious
effects on foetal growth parameters. Abel (1996) reviewed the relationship between
alcohol consumption levels in pregnancy and mean birth weight from 30 prospective
studies and found a decrease of about 200g in birth weight at levels of two or more
drinks per day among smokers only. In the study by Wright et al. (1983) on 900
women, the risk for giving birth to a baby below the 10" centile among women who
consumed above 50 grams of absolute alcohol per week was more than double in
comparison to women drinking 50g or less a week. In this study, non-drinkers were also

grouped with drinkers who consumed below 50g of absolute alcohol per week.

Larsson et al. (1985) found a significant reduction in intrauterine growth of infants (N =
15) prenatally exposed continuously to alcohol, in comparison with infants of the
control group'®. This study was done on a total sample of 80 infants with the objective
of investigating the physical and psychological development and the family situation of
the children in relation to the drinking habits of the mother during pregnancy.
Compared to the proportion of heavy smokers in the control group (~18%) nearly 50%
of the mothers were heavy smokers in the heavy drinking group. However, the mean
birth weight among smokers in the control and heavy drinking group did not differ
significantly. Moreover, among infants (N = 9) whose heavy drinking mothers had
minimised or abstained prior to the third trimester, no differences in birth weight was
found in comparison to the infants of the control group. Rosett et al. (1983) found
similar results in a cohort study, where sustained heavy drinking17 in pregnancy (N =
25) was associated with intrauterine growth deficiency and abnormalities. No changes
were observed in the above outcomes of sustained heavy drinking after accounting for
maternal smoking or substance use. Heavy drinking women who minimised their
alcohol intake in mid-pregnancy (N = 18) had infants who had birth weights similar to

those born to rare'® (N =264) and moderate’ (N = 162) drinkers. However, infants born

'® These infants (N = 40) were born to mothers who consumed less than 30g of absolute alcohol prior to
their first antenatal visit and then minimised or abstained in pregnancy.

'” Heavy drinkers consumed at least S drinks on some occasions and not less than 45 drinks a month.

'® Rare drinkers abstained or consumed alcohol less than once a month.

""Moderate drinkers consumed alcohol more than once a month but did not meet the criteria for heavy
drinking given in footnote 4.
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to the reduced drinkers had more abnormalities than those born to moderate and rare
drinkers. The above comparisons were made by matching the heavy and reduced
drinking women (cases) to moderate and rare drinkers (controls) who were similar in

eight variables thought to influence foetal growth.

The EUROMAC, a prospective study done on 8400 European women has associated a
significant decrease in birth-weight and crown-heel length in infants with maternal
alcohol consumption of above 120g/week of absolute alcohol (Kaminski, 1992). In the
study by Day et al. (1990) on 461 women, heavy drinkers were defined as those who
consumed more than 0.89 drinks per day. In this study, infants of drinkers exposed to
alcohol at the rate of one or more drinks per day throughout pregnancy, had
significantly lower birth weight and length in comparison to infants born to abstainers.
Although the studies discussed above differ in the methodology adopted, it is clear that
sustained heavy drinking throughout pregnancy can affect growth parameters including
birth weight of the exposed infant. The studies by Larsson et al. (1985) and Rosett ez al.
(1983) indicate that cessation of heavy maternal drinking in the third trimester of
pregnancy has a positive effect on birth weight. The literature reviewed in this section
indicates that maternal alcohol abuse in pregnancy has far reaching long-term

consequences on foetal growth and development.

2.5.2 Effects of moderate maternal drinking on infant outcome:

Literature on drinking habits of women seems to suggest that moderate drinkers
represent the majority of the drinking population. However, the definition of “Moderate
drinking” across studies is not consistent and hence in the current review, the definition
given by the authors of the study has been stated as such. Literature documents various
consequences of moderate drinking in pregnancy. Windham et al. (1997) in a
prospective study found an increased risk of spontaneous abortion with increase in
alcohol consumption. The risk among moderate drinkers (>3 drinks a week) in the first
trimester almost doubled and was nearly four times in the first ten days after conception.
No association was found between moderate drinking prior to pregnancy and
spontaneous abortion and moderate drinking and second trimester spontaneous abortion.
The methodology and the limitations of this study have already been discussed

previously (see Section 2.4, page 16). A study by Ammstrong et al. (1992) associated a
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risk factor of 1.26 to every drink for spontaneous abortion. Confounding factors such as,
maternal age, educational level, ethnic group and employment during pregnancy were
controlled for in the statistical analysis (logistic regression) performed in this study.
However, this study has some major limitations. Although the study was done on a
large sample (N = 47146) of women, alcohol consumption data was collected
retrospectively after delivery or spontaneous abortion. This sample of women also
included those that had previous pregnancies that ended in spontaneous abortion. The
effect of recall bias may be high on the results of this study due to the methodology
employed to collect alcohol consumption data, especially as some of the participants
were asked to recall their pattern of alcohol consumption for their previous pregnancies

that ended in spontaneous abortion.

The study by Kesmodel ef al. (2002) found an increased risk for spontaneous abortion
in the first trimester among women consuming more than or equal to five drinks a week.
The methodology adopted in this study has already been discussed in detail previously
(see Section 2.4, page 16). The major draw back of this study with respect to “Effects of
moderate drinking” would be the categorisation of drinkers. The last category ““ more
than or equal to 5 drinks per week” also included women who consumed 40 or more
drinks per week. Moreover, the study did not consider the pattern of alcohol
consumption in the analysis performed. Hence it is difficult to articulate whether the
risk for spontaneous abortion was due to drinking 1 glass of alcohol per day for S days
in a week or drinking 5 glasses of alcohol or more on one day of the week. This
discrepancy was partly addressed by Kline et al. (1980) in their case-control study (N =
1248)™. In this study the cases were matched to the controls on age at the last menstrual
period. Information on alcohol consumption was collected prospectively by using an
interview schedule. Both frequency of drinking and the amount of absolute alcohol
consumed on a typical occasion was recorded. Analysis was performed to separate the
effects of frequency of drinking on the occurrence of spontaneous abortion from that
produced due to the amount of absolute alcohol consumed on a typical occasion in
pregnancy. The study found that women drinking 1 ounce (30g) of absolute alcohol

twice per week doubled their risk for spontaneous abortion.

2 616 case and 632 control women.
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The study by Parazzini et al. (1990) on the effect of maternal and paternal moderate
alcohol consumption on unexplained miscarriages did not find a statistically significant
association between maternal moderate drinking and spontaneous abortion. This was a
case-control study with 97 cases and 176 controls. Cases were selected from those
women who were referred to the Obstetric clinic for unexplained miscarriages. Alcohol
consumption data were collected retrospectively for the first trimester of pregnancy for
both cases and controls. Daily average volume of alcohol consumed was computed from
the frequency of drinking and the number of drinks per week. There is a possibility that
the results of this study may be affected by recall bias due to the methodology adopted
to collect information on alcohol consumption. More importantly, as already discussed
earlier average daily volume computed as above indicates a precision that does not exist
in categorising moderate drinkers. From the above studies reviewed it is not clear if

moderate alcohol consumption in pregnancy can result in spontaneous abortion.

Literature indicates that moderate maternal alcohol consumption has deleterious effects
on foetal brain development. Further analysis of the data from the Seattle longitudinal
study indicated that prenatal alcohol exposure was related to adolescent word attack (N
= 462) and arithmetic performance (N = 191) in a dose dependent fashion. The
magnitude of these effects was in the range of 1/3 of a standard deviation for each
outcome at an average exposure level of 1.5 drinks per occasion. Socio-economic
factors, nutrition, other drug exposures and a variety of potentially traumatic
environmental events were statistically controlled and did not account for long term
consequences of exposures of alcohol in utero (Streissguth et al., 1994a). Four types of
learning problems have been associated with moderate alcohol exposure in utero. These
are performance in arithmetic and reading tests, teacher ratings of classroom behaviours
indicating increased risk for learning disabilities, parent ratings of behaviours indicative
of learning problems and parent rating of below average academic performance

(Streissguth et al., 1990).

The Detroit study (Jacobson et al., 1993) assessed the offspring (N = 382) of mothers
who were moderate drinkers. The incidence of very poor performance on the Bayley’s
mental developmental index almost doubled in children whose mothers averaged at
least 0.5 ounce (15g) of absolute alcohol per day during pregnancy. The psychomotor

developmental index assessed using Bayley’s scale was lower in children of mothers
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consuming 1 ounce (30g) of absolute alcohol or more per day than in children of
mothers consuming less than 1 ounce (30g) of absolute alcohol per day. Speed of
central processing as reflected by reaction time was reduced in infants whose mothers
averaged at least 0.5 ounces (15 grams) of absolute alcohol per day (Jacobson et al.,

1994b).

The studies by Jacobson and colleagues (Detroit study) were done on a predominantly
Black population but the results were similar to the Seattle study done on a
predominantly White population (Streissguth ef al., 1981). In contrast to the results
from the Detroit and the Seattle study, the EUROMAC study did not see negative
neurobehavioural effects of moderate in utero alcohol exposure in infants (N = 9700) at
18 months of age. After controlling for gestational age, birth weight, sex, parity,
maternal age, smoking and level of maternal education, they observed a significant
trend towards higher Bayley’s scores among children of women who drank 120g/week
of absolute alcohol or more (Kaminski, 1992). In another cohort (Danish) of the
EUROMAC study the evaluation of infants (N = 326) at 18 and at 42 months found no
association between moderate alcohol consumption including binge drinking and the
various developmental indices of childhood (Olsen, 1994). In this study, from a total
sample of 2880 pregnant women who consumed alcohol in early pregnancy, 164
women were selected as cases based on the criteria that they had drunk S or more drinks
a week at 12 weeks of pregnancy. One hundred and sixty four controls were selected
from the same drinking sample based on the criteria that these women did not drink 5 or
more drinks per week at 12 weeks of gestation. Although the control group were not
drinking S drinks or more per week at 12 weeks of gestation they were still drinkers,
which is evident from the sample that they were selected from. As other studies have
indicated a dose- dependent response of brain development to alcohol (Striessguth et al.
1990; 1994a; Jacobson et al., 1993), it may be possible that both groups of infants
(study and control) had similar deficits in developmental indices and hence no
differences were found. Moreover, the methodology adopted to collect alcohol
consumption may not be robust as alcohol consumption was self-reported
retrospectively for the entire pregnancy at 28 weeks of gestation, which is quite a long
period. The evidence provided by this study to support the no-effect level of alcohol
consumption up to 1-2 drinks per day needs further investigation by adopting a more

robust methodology.



Chapter 2 - 32

Further analysis of the data from the Pittsburgh study (Goldschmidt et al., 1996)
comprising predominantly of light to moderate®' drinking pregnant women (N = 512),
showed a significant relationship between second trimester drinking and academic
functioning in the exposed offspring at six years of age. The authors found a linear
relationship between prenatal alcohol exposure and arithmetic performance at six years,
and a threshold (1 drink a day) relationship between prenatal drinking and long-term
poorer performance in reading and spelling. A recent review (Kodituwakku et al., 2001)
has associated deficits in both cognitive and emotion-related executive functioning® to
prenatal alcohol exposure. Such deficits were also seen in children of moderate drinking
(7.0-13.9 drinks per week) mothers, and in children with and without the characteristics

of foetal alcohol syndrome.

Acute effects of exposure to alcohol on the foetuses of moderate drinkers have also been
investigated (McLeod ef al., 1983; Mulder et al., 1998; Little, 1999, unpublished). The
aim of the study by Mcleod and colleagues was to assess any immediate effect on the
foetus from an occasional drink. On administrating 0.25g of ethanol/kg bodyweight
(two glasses of wine) to healthy pregnant women (N = 11) who were usually moderate
drinkers (consuming less than 40g of absolute alcohol per week) at near term, the
authors found an immediate effect on foetal breathing movements. Foetal breathing was
almost abolished within half an hour of administration and remained suppressed for 3
hours. The study by Mulder and colleagues (1998) was also done on near term foetuses
of moderate drinking women (N = 28). Half the women were usual drinkers but
abstained in pregnancy and the rest consumed less than 4 drinks per week. Only one
woman in this study drank 1 glass per day. This study found an immediate effect of
administering 0.25 g per kg body weight of ethanol to the mother on foetal brain
function, which was reflected in reduced foetal eye movements and disorganised
behavioural state organisation. As seen in the previous study foetal breathing was
almost completely suppressed. A more recent less invasive study by Little (1999) found
a lack in startle reaction to a buzzer among 25-week foetuses (N = 129) of drinkers.

Only 42% of foetuses responded to the stimuli by the buzzer in comparison to 70% of

2 0.4 to 0.89 drinks. Heavy drinking was defined as drinking above 0.89 drinks.
22 Kodituwakku, et al., 2001 defines executive functioning as cognitive functions involved in planning
and guiding behaviour in order to achieve a goal in an efficient manner.
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foetuses of abstainers. The foetuses of women who smoked but did not drink fared

better than those of the drinkers.

The evidence for the effect of moderate alcohol consumption on foetal growth is not
consistent in the literature. Some studies have found a linear relationship between the
amount of alcohol consumed and the effect on birth weight, but have failed to find
statistically significant results between mean birth weights and various levels of
drinking (Faden et al., 1997). The EUROMAC study also failed to find any association
with birth weight and drinking below 120g of absolute alcohol per week (Kaminski,
1992). However, further analysis of this data by Ogston and Parry (1992) using the
“Offset threshold model”” showed a negative effect on birth weight by maternal intake
of 60g** of absolute alcohol per week. The study by Rosett er al. (1983) also failed to
find deficits in growth parameters in infants born to moderate drinkers in comparison to
rare drinkers. In this study categorisation of heavy, moderate and rare drinkers was
based on pattern of drinking rather than amount of absolute alcohol consumed per
occasion. Other studies” (N = 144) have indicated that average daily consumption of
10g of ethanol in the week prior to recognition of pregnancy is associated with a
reduction in infant birth weight by 225g (Little et al., 1986). Similar intake later in
pregnancy was related to decrease in birth weight for male but not female infants (Little
et al., 1986). In a more recent prospective study on 1413 pregnant women (Sokol et al.,
1999), drinking moderately two days a week throughout pregnancy in comparison to
abstinence decreased birth weight by 200 grams. This decrease was accounted for by a
decrease in duration of pregnancy (90g) and due to intra-uterine growth retardation
(97g). Alcohol consumption had an equal impact on both the components that resulted
in lower birth weight, namely shortened gestation and intra-uterine growth retardation.
Reviewing the above literature it is clear that there is considerable evidence to support
the suggestion that neurobehavioural outcomes of prenatal exposure to alcohol are dose
dependent and the effects are produced at lower exposure levels than growth and

morphogenic effects.

3 This model assumes a no effect of alcohol up to a threshold value and then a constant multiplicative
effect at a high value.

2% The confidence interval was wide ranging from 5 - 130g per week.

¥ This study was done prospectively on a non-random group of pregnant women who were white, aged
19-35 years and at 8-16 weeks of pregnancy. A questionnaire was used to collect detailed information
about drinking patterns including each day’s alcohol intake in the week prior to pregnancy recognition
and in the week before the first prenatal visit.
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In a majority of studies on maternal drinking, alcohol has been considered as such and
not as different beverages. A prospective study done on 9236 pregnant women in Paris
showed higher risks for stillbirth and intrauterine growth retardation to be associated
with heavy beer drinkers in comparison to wine or wine/beer drinkers (Kaminski et al.,
1978). In a prospective study, for every ounce of beer drunk per month, a decrease of
8.4 grams in birth weight was observed (Kline et al., 1987). A more recent review also
showed that beer rather than wine or spirits was particularly associated with adverse
outcomes in moderate and heavy drinkers (Florey and Taylor, 1992). Beer is a popular
and highly acceptable drink especially among teenagers and young adults. In fact many
may not even consider it as an alcoholic beverage and assume it to be safer to drink than
wine and spirits. It has also been speculated that beer drinkers may be a different
population compared to wine and spirit drinkers (Streissguth et al., 1983b). These
studies also raise the importance of assessing the interactive effect of the nutritional
status of pregnant drinkers and the type of alcoholic beverage consumed on infant

outcome.

2.5.3 Effects of maternal binge drinking on infant outcome:

Animal (Bonthius and West, 1990; Schenker ez al., 1990) and human studies (Jacobson
& Jacobson, 1994a, Jacobson ef al., 1998) have shown that binge drinking produces
high blood alcohol levels that may be more detrimental than other types of moderate
intake, the exact nature of malformation seen being dependent on the time of gestation
during exposure. Severe craniofacial abnormalities as a result of one or two heavy doses
of ethanol as in binge drinking on days 7 and 9 have been shown in mice (corresponds
to 3 weeks of gestation in humans) (Haddad & Dumas, 1982). The study by Bonthius
and West (1988) using a rat model found that binge drinking in the third trimester
resulted in microencephaly and cell loss. This effect of binge drinking is primarily
attributed to the increased blood alcohol levels achieved by the binge style of drinking.
A study by Pierce and West (1986) using a rat model compared the effect of binge and
non-binge exposures on brain growth. Using artificial rearing methods, the researchers
exposed two groups of neonatal rats to an alcohol dose of 6.6g/kg/day. The first group
was administered this amount continuously and the second group was administered the
same amount in a condensed pattern mimicking the binge pattern of drinking. The

group receiving the continuous exposure achieved peak blood alcohol levels of 49



Chapter 2 - 35

mg/dl and the group receiving the condensed exposure of alcohol achieved peak blood
alcohol levels of 270 mg/dl. At the end of the experiment, the brain weights of rats in
the condensed exposure groups were significantly lower than those of the continuous

exposure group.

Bonthius and West (1990) observed similar results on exposing neonatal rats to
different exposure patterns. Three groups of rats were exposed to a similar dose of
alcohol (4.5g/kg/day) in a very condensed pattern (4 hours per day), condensed pattern
(8 hours/ day) and in a continuous pattern (24 hours/day). The group exposed to alcohol
in a very condensed pattern had the least brain weight and those exposed to alcohol in a
continuous pattern had the highest brain weights. In another study (Clarren et al., 1992)
that used a nonhuman primate model, the experimental animal was orally administered
1.8g/kg of alcohol in a binge-like pattern. In this study the pregnant monkeys were
grouped into four. The first group was administered alcohol in a binge-like fashion for 3
weeks, the second group for 6 weeks, the third group for 24 weeks and the fourth group
were the controls. Offspring of animals in the first group did not differ from the control
group in their behaviour. However, offspring of animals in the second and third group
showed abnormal behaviour in comparison with the control animals. As the abnormal
behaviour seen among the offspring of group 2 and 3 were similar, the results of this
study demonstrate that binge drinking even in the early stages of pregnancy (6-8 weeks)
produces behavioural disorders similar to those seen with binge drinking later in

pregnancy.

Human studies have also shown the deleterious effects of maternal binge drinking on
foetal development. Further analysis of data from a sub-sample (N = 47) of infants in
the Detroit *°study indicated that infants born to mothers who engaged in intermittent
binge drinking in pregnancy are at high risk for functionally significant developmental
deficits (Jacobson et al., 1998). Eighty percent (N = 16) of all functionally impaired
infants in this sub-sample were born to women who averaged at least S drinks per

occasion in pregnancy. The Seattle longitudinal study also found that a “Binge > 5”

26 The Detroit study was done on a self-selected sample of 480 inner city African-American pregnant
women who reported consuming at least 0.5 ounces (15g) of absolute alcohol a day around the time of
conception. A 5% sample of lower drinkers and abstainers were also randomly selected. Data on alcohol
consumption was collected at each prenatal visit for the preceding two weeks on a day -to-day basis.
Volume of alcohol consumed derived from the interview at each prenatal visit was then averaged to
provide a contemporaneous report of “ Absolute alcohol per day in pregnancy” (Jacobson et al., 1998)
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score was a good predictor of later infant outcomes (Streissguth ez al., 1989). Learning
problems in 7 year olds (N = 482) (Streissguth et al., 1990), specifically reading (N =
462) and numerical problem solving proficiency (N = 191) in 14 year olds (Streissguth
et al., 1994a) and attentional deficits and short-term memory in 14 year olds (N = 462)
(Streissguth et al., 1994b), have been associated with binge pattern of exposure. Other
infant outcomes associated with binge drinking in early pregnancy include orofacial

cleft phenotypes (Shaw and Lammer, 1999).

The literature reviewed in this section indicates that binge style of drinking during any
stage of pregnancy has deleterious effects on foetal development. Studies on the human
population have shown that binge drinkers are not necessarily heavy drinkers and
intermittent binge drinkers can also be classified as moderate drinkers (Jacobson &
Jacobson, 1999). The studies reviewed highlight the danger of binge drinking, which is
commonly seen among sexually active non-pregnant women, particularly of the
younger childbearing years who may continue this drinking behaviour into early

pregnancy.

2.6 Long term consequences of maternal drinking:

Research on foetal alcohol syndrome, characterised by growth deficiency, dysmorphic
features and defects in the central nervous system, has reached adulthood in countries
that are pioneers in the field of alcohol teratogenicity. Longitudinal studies (Seattle (N =
~ 500) and Berlin (N = 60)) on children affected with foetal alcohol syndrome have
seen a persistence of growth deficiency and marked dysmorphic features in adolescence
and adulthood (Streissguth, 1992, Sphor et al., 1993). However, persistence of poorer
physical growth was more evident in males than in females at adolescence (Streissguth

etal., 1991; Sphor et al., 1993).

Contrary to the lack of long term effects on growth and dysmorphic features, in both the
above-cited longitudinal studies, mental retardation persisted into adolescence and
adulthood. In the Seattle longitudinal study, the affected children were followed up to
14 years of age (N = 468). Effect of prenatal exposure on academic achievement was
strongest for children born to mothers who abused alcohol in pregnancy, whilst negative

effects on arithmetic and reading were also evident in moderately exposed infants



Chapter 2 - 37

(Streissguth et al., 1989) and persisted into childhood (Streissguth et al., 1990) and
adolescence (Streissguth et al., 1994a; 1994b). Maladaptive behaviours such as
attentional deficits, poor judgement, difficulties in perceiving social cues, and conduct
problems such as lying and defiance, characterised the affected adolescent and adult

(Streissguth et al., 1991).

The Berlin-FAS study (Steinhausen & Sphor, 1998) followed up children (N = 33)
affected with foetal alcohol syndrome into adolescence. Behaviour, intelligence and the
prevalence of psychiatric syndromes were followed up and assessed during pre-school,
middle school and late school periods. Psychiatric disorders such as hyperkinetic

syndrome?’

, emotional disorders, sleep disorders, and conduct disorders persisted into
adulthood. As in the Seattle study, attention deficit and social relationship problems
persisted well into adolescence. In both the Seattle (Streissguth et al., 1991) and the
Berlin study (Steinhausen & Sphor, 1998) of foetal alcohol syndrome patients, no
improvement in intelligence over time was observed highlighting the long lasting
deleterious effect of heavy intrauterine alcohol exposure on mental development of

children.

In both the above studies attentional deficit and hyperactivity also persisted into
adolescence. This is also echoed by another European study on infants (N = 24) born to
alcoholic mothers (Aroson & Hagberg, 1998). Studies have compared children
diagnosed with attention deficit hyperactivity disorder and alcohol affected children
based on the premise that the causative factor may be exposure to alcohol in utero.
Nanson and Hiscock (1990) found that in comparison with children with attention
deficit disorder, alcohol affected children displayed similar attention deficits, but were
more impaired intellectually. However, the above premise has been questioned by Coles
et al. (1997) and their study has shown that alcohol affected children (N = 149) had
different neurocognitive and behavioural characteristics from children with primary
diagnosis of attention deficit hyperactivity disorder. In a more recent study, Coles
compared children with foetal alcohol syndrome and attention deficit hyperactivity
disorder (Coles, 2001). Both groups of children showed similar impairment on tests of

global intelligence but differed in their pattern of responses and behavioural problems.

7 A mental disorder characterised by grossly excessive level of activity, disruptive behaviour, impaired
learning and attention deficit, (Harrison, 1986).
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Children with attention deficit hyperactivity disorder performed least well on measures
of focused and sustained attention and were impulsive and had more behavioural
problems than children with foetal alcohol syndrome that performed least well in
measures of encoding and shifting attention (Coles, 2001). More research is essential to
throw light on any relationship between these two disorders, especially as attention

deficit hyperactivity disorder is highly prevalent in the Western world.

Longitudinal studies like the Pittsburgh (Goldschmidt et al., 1996), Detroit (Jacobson &
Jacobson, 1999 Jacobson et al., 1993) and Seattle (Streissguth et al., 1981; 1989; 1990;
1994a; 1994b) have shown that neurodevelopmental deficits in infants exposed to
moderate amounts of alcohol in utero persist long-term. The longitudinal follow up of
the Seattle sample showed that the neurobehavioural or functional outcomes of prenatal
alcohol exposure were clearly measurable at 14 years of age (N = 462) both in the
laboratory and the classroom. The likelihood of ratings by classroom teachers as “Not
persistent on tasks”, “Slow to settle down”, “In constant motion”, “Distractible”,
increased in proportion to the magnitude of in utero exposure (Carmichael et al., 1992).
Prenatal exposure in a dose-dependent fashion has been found to affect learning,
especially reading and arithmetic skills throughout early and late school years
(Streissguth et al., 1990, 1994a; Goldschmidt et al., 1996). Other dose-dependent long-
term consequences of prenatal exposure were short-term memory and attentional
deficits (Streissguth et al., 1994b). Further analysis of the data from the Detroit study
has shown that children (N = 501) exposed to any alcohol were 3.2 times more likely to

suffer from delinquent behaviour (Sood et al., 2001).

The teratogenic effects of alcohol on the foetus are indisputable, but the differing results
seen in various studies are probably due to the methodology employed. Comparison of
different studies is difficult due to the varying definitions of alcohol consumption
patterns. Moreover in the majority of studies reviewed, alcohol consumption pattern
was self reported, which again could be a cause for differing results. Drinking pattern
has been postulated as a critical factor in determining the potential dangers of alcohol
(Abel, 1996). Despite these limitations, the extensive review of literature on the effects
of maternal alcohol consumption indicates that manifestations of physical defects in
exposed infants may be dependent on threshold and timing of exposure, but the effects

on the central nervous system are most likely to be dose-dependent.
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2.7 Incidence and prevalence of foetal alcohol syndrome and other alcohol related

effects:

The prevalence of foetal alcohol syndrome and other alcohol related effects cannot be
derived with the same precision as that possible for other common birth defects such as
spina bifida and Down syndrome. One of the reasons for this lack of precision is that
there exists no simple laboratory test for foetal alcohol syndrome and hence diagnosis
has to be based on much less accurate diagnostic criteria (Report to the U.S. Congress,
1997). The reluctance to diagnose and lack of diagnostic expertise also contributes to
the inaccurate estimation of the incidence of foetal alcohol syndrome (Little, 1990;
Leversha & Marks, 1995a). For similar reasons to those stated above and the lack of
consensus among medical professionals on diagnostic criteria, the estimation of the
prevalence of other effects of alcohol teratogenicity is even more difficult. Hence, most
of the studies reviewed deal with establishing the prevalence of foetal alcohol
syndrome. However, researchers around the world have established vastly differing
estimates for the prevalence of foetal alcohol syndrome. A review of these studies has
implied that the estimates made were largely dependent on the site of the study,
population studied, differences in defining drinking level, differences in diagnostic

techniques and expertise and the methodology employed (Abel, 1995).

2.7.1 Incidence and prevalence of foetal alcohol syndrome and foetal alcohol effects

around the world:

Researchers attempting to establish the occurrence of foetal alcohol syndrome and
foetal alcohol effects have used both the terms “Incidence” and “Prevalence”. Most
researchers have used the term “Incidence” to report the occurrence of new cases of
foetal alcohol syndrome within a period of time and the term “Prevalence” to report all
new cases and existing cases during a particular period of time. In the following
sections, the term used to report the occurrence of foetal alcohol syndrome and foetal

alcohol effects by the authors of the studies reviewed are quoted as such.

Abel and Sokol (1987), in their review of major prospective and retrospective studies
primarily from the Western world, estimated a worldwide incidence of foetal alcohol

syndrome as 1.9/1000 live births. This estimate was later revised by considering only
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prospective studies and the overall rate for the Western world was fixed at 0.33 cases
per 1000 live births (Abel & Sokol, 1991). A more recent review of 29 prospective
studies has led to yet another revision of the incidence of foetal alcohol syndrome in the

Western world to be 0.97 cases per 1000 live births (Abel, 1995).

The Seattle longitudinal study in the United States reported an incidence rate of foetal
alcohol syndrome in the study population as 1 in 750 live births (Streissguth et al.,
1981). Other estimates reported in the United States were 1 in 1000 live births and 2 in
1000 live births for foetal alcohol syndrome and foetal alcohol effects respectively
(Little et al., 1990). A six-fold increase in the prevalence of foetal alcohol syndrome has
also been reported in the United States for the period of 1979-1993 (CDC, 1995). In
Saskatchewan (Canada), despite major initiatives in professional and public education,
the incidence rate of foetal alcohol syndrome (0.5 per 1000 live births) did not appear to
have changed for 20 years (Habbick e# al., 1996). It has also been reported that in the
Manitoba reserve of Canada (An Indian reservation) the rate of foetal alcohol syndrome

was 100/1000 live births (Square, 1997).

Higher prevalence rates of foetal alcohol syndrome have also been reported in France
(1/100 live births) and in Sweden (1/600 live births) (cited in Little et al., 1990). In
other European countries the estimated incidence of foetal alcohol syndrome ranged
from 1.6-2.5/1000 live births (Sampson et al., 1997). A very high rate of prevalence
(48/1000 live births) has been established for South Africa’s Western Cape province
(Baleta, 1998). A commentary on foetal alcohol syndrome in Australia reports the
incidence of this syndrome in Australia to be 1-2/1000 live births (Lipson, 1994). For
Western Australia, the incidence of foetal alcohol syndrome has been estimated to be
0.06 per 1000 live births (Temple et al., 1992). However, Lipson and colleagues (1983)
have commented that many cases of foetal alcohol syndrome in Australia are likely to

be misdiagnosed and hence these estimates may be only a lower limit.

A higher incidence of foetal alcohol syndrome has also been reported in some
indigenous groups. An epidemiological study done on a defined population comprising
American Indians of the South-Western United States, found large variations in the
incidence of foetal alcohol syndrome in different cultural groups ranging from 1.3/1000

live births to 10.3/1000 live births. This variation in the incidence of foetal alcohol
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syndrome was attributed to the differences in cultural norms for alcohol consumption
adopted by the tribes (May et al., 1983). Studies have also shown that low socio-
economic levels and other associated risk factors like smoking, poor nutrition, poor
health, increased stress and use of drugs have a greater influence on the incidence rates
of foetal alcohol syndrome and foetal alcohol effects than racial factors. (May et al.,
1983; May, 1991; Abel, 1995; Abel, 1998). Population-based studies have also shown a
greater increase of foetal alcohol syndrome within the same family. In this study, on
average, a rate of 1.3 affected children per heavy drinking mother was observed. (May
et al., 1983). A similar study by Abel (1988) reported the incidence of foetal alcohol
syndrome among older siblings to be 170/1000 live births and among younger siblings
to be 771/1000 live births. In this study, later born siblings among alcoholics were at
much greater risk for foetal alcohol syndrome than their older siblings (Abel, 1988).

From the literature reviewed on the outcomes of maternal drinking earlier in this
Chapter, it is clear that establishing the incidence or prevalence rates of foetal alcohol
syndrome alone does not in any way give the full picture of the prevalence of the
outcomes of maternal drinking. Sampson and colleagues (1997) have reported a
combined incidence of foetal alcohol syndrome and alcohol related neurodevelopmental
disorder to be at 9.1/1000 live births. This rate was arrived at primarily from analysing
two prospective longitudinal studies in the United States, and one in France. A more
recent name coined for the combined effects of in utero exposure to alcohol is “Foetal
Alcohol Spectrum Disorder” (FASD), the incidence of which has been estimated to be 1
in 100 live births (Striessguth & O’Malley, 2000).

2.7.2 Incidence and prevalence of foetal alcohol syndrome in New Zealand:

The under-recognition of foetal alcohol syndrome and the other alcohol related effects
in New Zealand are reflected in the lack of diagnosis at birth. No publications of
diagnosed cases of foetal alcohol embryopathy are maintained by the Ministry of
Health, New Zealand (MOH, 1996). The first study to report the possible prevalence of
foetal alcohol syndrome in New Zealand was the one done in 1993 by Leversha and
Marks (1995a). Based on the responses of the paediatricians surveyed, Leversha and
Marks reported 63 diagnosed cases of foetal alcohol syndrome. These diagnoses were

based on maternal alcohol abuse in pregnancy and the presence of dysmorphic features
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in the child. An additional 78 children were diagnosed but were not under paediatric
care. One hundred and thirty children with recognised alcohol related birth defects were
also reported to be under paediatric care. Compared to the incidence rate of foetal
alcohol syndrome reported in overseas studies, Leversha and Marks estimated the actual
number of cases in New Zealand to be 200-3540/year. Morgan (1993) estimated a much
lower rate (20-114) of babies affected by foetal alcohol syndrome every year in New
Zealand. The above figures are estimates based on overseas incidence rates and hence

the true incidence in New Zealand is still unknown.

In recent years there have been growing public concerns expressed over a series of
issues relating to childhood and adolescent mental health and psychopathology in New
Zealand. The trends reported from the two major longitudinal studies done in Dunedin
and Christchurch have shown an increased prevalence of conduct problems, depression,

substance use behaviours and youth suicide (Fergusson et al., 1997).

The Dunedin Multidisciplinary Health and Development Study was commenced in
1972 and aimed at assessing health and development of 1037 babies. The study
participants were assessed at birth, age three and then every two years until they were
15 years of age, then at 18, 21 and 26 years of age. Research into the mental health of
the sample has been a central feature of this study and the participants were assessed
periodically from the age of three using standardised techniques, parent reports, teacher
reports and self reports (McGee et al., 1996). From the age three assessments, 11% of
the sample members were identified as exhibiting hyperactive behaviour, management
problems or shy-inhibited behaviours. Assessments in the early school years from age
five to nine, 23% of the boys and 12% of the girls exhibited significant mental health
problems. Assessments at 11 and 13 years of age indicated 16% of the sample had
mental disorders of which nearly half had been identified with mental disorders in their
preschool or school going years. Follow-up of those children with metal disorders
indicated that 44% continued to show mental health disorders at 15 years of age.
Assessments at 15 years of age indicated a greater continuity from the preadolescent
years of externalising disorders like inattention-hyperactivity and conduct disorders in
boys and the reverse for internalising disorders like anxiety and depression in girls.
Assessments at early adulthood (18 years of age) indicated that 37% of the sample had

one or more mental health disorders namely, depression, social phobia, alcohol
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dependence, simple phobia, conduct disorder, substance dependence and suicidal

ideation (McGee et al., 1997).

The Christchurch Health and Development Study is a longitudinal study of a birth
cohort of 1265 children born in urban Christchurch in mid 1977. Assessments of these
children in early adulthood (18 years) indicated that 42% of the participants had mental
disorders such as anxiety disorders, mood disorders, conduct disorders and drug
abuse/dependence. Female participants had higher incidence of anxiety and mood
disorders and male participants had higher incidence of conduct disorder and alcohol

and drug abuse or dependence (Fergusson and Horwood, 2001).

A recent overseas study has shown the prevalence of similar psychiatric problems in
individuals with foetal alcohol syndrome and foetal alcohol effects (Famy ez a/., 1998).
How many of the children in New Zealand showing such psychiatric problems were
exposed to alcohol in utero? At this stage the answer to this question must be left to

speculation.

Alcohol consumption is an integral part of New Zealand culture. Hence, to establish the
prevalence of the adverse outcomes of maternal alcohol consumption in New Zealand is
an important, albeit a very difficult, task especially as diagnosis of alcohol related
effects at birth is probably only done randomly. Moreover, there are no prospective or
retrospective studies that have investigated the prevalence of alcohol related effects in
New Zealand. In view of the lack of prospective studies and the random and infrequent
occurrence of accurate diagnoses by trained specialists in New Zealand, it may be more
relevant to establish the risk for the prevalence of alcohol related effects as a basis to

develop and execute preventive strategies.
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Chapter - 3

Women and Alcohol: Prevalence and Prevention

3.1 Prevalence of drinking:

Historically, studies on alcohol tended to focus on alcohol related health problems faced
by the individual. Hence men, with greater drinking intensity than women, globally
attracted attention in terms of prevention and treatment. One of the major issues that
brought the drinking of women into focus worldwide was the recognition of the
immediate as well as the long-term effects of alcohol on the outcome of pregnancy. A

detailed review of these outcomes has been well documented in the previous chapter.

Generally, women who are usual drinkers seem to have a natural tendency to reduce
alcohol intake during pregnancy. This decrease in consumption appears to be related
primarily to the adverse physiological effects of alcohol during pregnancy and only
secondarily to concern about foetal welfare (Little & Streissguth, 1978; Little et al.,
1976). In an Australian study (Hilton et al., 1989) 66% of women reduced their alcohol
consumption during pregnancy, compared to only 29% of women who were able to
reduce smoking, in the same sample (N = 40). Streissguth et al. (1983b) investigated (N
= 1413) whether there was any association between the type of alcohol usually
consumed and cessation of drinking on recognising pregnancy. They found that the use
of liquor had dropped by 50% after knowledge of pregnancy, the use of wine had
dropped by 40% after the knowledge of pregnancy but only 30% dropped the use of
beer after the knowledge of pregnancy. Decrease in drinking during pregnancy was
observed more among older pregnant women of a higher socio-economic status

(Streissguth ef al., 1983b).

Attempts have been made in overseas studies to draw out the demographic
characteristic of women most at risk for drinking in pregnancy. A recent study that
aimed at characterising women at risk for any alcohol use in pregnancy found that those
at high risk were unmarried, college educated, employed, of higher socio-economic

status or students (Ebrahim et al., 1998). However, a study in Spain (Bolumar et al.,
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1994), failed to find any association of demographic factors of women (N = 1004) with
drinking cessation in pregnancy. Number of cigarettes smoked per day and the amount
of absolute alcohol consumed per week were the only predictors of drinking behaviour
in pregnancy. Among women who usually drank, 37.3% quit drinking in pregnancy.
Women who usually consumed 30g or more of absolute alcohol per week were more
likely to continue to drink in pregnancy. In this study the risk for drinking in pregnancy
increased with increase of absolute alcohol consumed per week. In the study by
Ebrahim et al. (1999) smoking was a risk factor for usual drinking and for drinking in
pregnancy. Reports by the Centres for Disease Control (CDC, 2002) have also indicated
that usual heavy drinkers are at risk for continuing to drink in pregnancy.
Understanding patterns of alcohol consumption among the usual drinkers of
childbearing age (15-45 years) is important as many women are likely to continue this
behaviour into early pregnancy or perhaps throughout pregnancy. Reviewing literature
on the non-pregnant population is even more important for New Zealand, as literature
on drinking during pregnancy by New Zealand women is very limited. In the following
sections an attempt has been made to document the prevalence of drinking among

women of childbearing age and in pregnancy in New Zealand and elsewhere.
3.1.1 Alcohol consumption among women of childbearing age in New Zealand:

Alcohol plays a very important role in the lives of most New Zealanders and women are
no exception. The first experience with alcohol for most New Zealanders has been
reported to start as early as nine years of age (Caswell et al., 1983). Periodic surveys
have been conducted to assess drinking patterns of New Zealanders. In the 1978
National Survey®® nearly 62% of women (N = 3058) of childbearing age were drinkers
and 8% of all women®’ in this study were heavy drinkers (Caswell, 1980). The results
of this study indicated that women in the upper end of the childbearing years were more
likely to be frequent drinkers than women in the lower end of the childbearing years.
However younger women (18-23 years) were more likely to consume higher amounts
of alcohol on a typical occasion than older women. In the childbearing years, more
single women consumed 40 ml or more of absolute alcohol per occasion than married

women. Women consuming large amounts of alcohol were also more likely to be

2% This study was done on 10,000 respondents of which 5000 were women aged between 14-65 years.
2 Aged 14 - 65 years.
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involved in unskilled or semiskilled professions. The study also documents drinking
among women of different ethnicity in New Zealand. Although a higher proportion of
Maori (28%) and Pacific (57%) women were abstainers than women of European origin
(12%), drinkers among women of these ethnic groups were more likely to binge drink

than European women.

The results of the 1988 survey30 (Wyllie & Caswell, 1989) show that nearly 84% of
women of childbearing years (N = 539) were drinkers. Drinking women in the above
study were categorised according to their usual drinking habits. The categories, which
are discussed below are self-explanatory of the pattern of drinking exhibited by the
women of each category. Proportions of “Light drinking” and “Frequent at home
drinking” women across the age categories increased with increase in age. Although
women of both these categories consumed lower amounts of absolute alcohol per
occasion, women of the latter category were more frequent drinkers. Women of the
“Light drinking” group had an average distribution with respect to their demographic
profile, whilst “Frequent at home” drinking women tended to be older (~ 40 years),

married (78%), and of a higher socio-economic status.

In the study by Wyllie & Caswell (1989), the proportion®’ of “Young heavy drinking”
women was highest among the 24-29 year olds (33%) followed by the 18-23 year olds
(26%). The latter age group also had the highest (69%) proportion of the “Very young
heavy drinking” women. The “Young heavy drinking” group had fewer drinking
occasions than the “Frequent at home” drinkers but consumed much larger quantities on
a typical occasion, usually away from home. In accordance with their age they tended to
be from a lower socio-economic status and were predominantly beer drinkers. The
“Very young heavy drinking women” were largely single women with an average of
two drinking occasions per week and consuming higher levels of absolute alcohol on a

typical occasion than all other women drinkers in this study.

The proportion of women drinking wine in the study by Wyllie & Caswell (1989) had
almost doubled (43%) when compared to the results (23%) of the 1980 study by
Caswell (1980). Wine in the study by Wyllie and Caswell (1989) was popular among

30 This study was done on 1680 respondents of which 754 were women aged between 14-65 years.
3 Proportions were estimated from the total number of women in each age category including abstainers.
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the light-drinking women while the young, heavy drinking women favoured beer.
Similar trends were also seen in a national survey (N = 3000) of 2", 4™ and 6™ formers
(Routledge & Taylor, 1981). In the above study, 95% of all the respondents were
drinkers and beer was the most popular drink followed by wine and spirits among

female students.

In the 1995 national survey (N = 4232) on drinking in New Zealand (Wyllie et al.,
1996) 85% of all women said they had consumed some alcohol in the previous year.
The study did not clearly state or have data for computing the prevalence of drinking
only among women of childbearing age. However, it was stated that nearly 90% of 16-
19 year olds had consumed some alcohol in the year prior to the study. As seen in the
two previous studies the 16-24 year olds had the highest typical occasion quantities of
alcohol, indicating a higher prevalence of binge drinking among this group of women.
Forty-seven percent of women of this age group drank four or more drinks (each drink
had 15 ml of absolute alcohol) on a typical occasion at least monthly and 20% at least
weekly. However, the median frequency of drinking episodes was highest (peaked) for
both the 20-24 year olds as well as the 40-49 year olds in comparison to other age
groups. These results indicate high drinking frequency as well as high typical occasion
quantities for the 20-24 year olds. The above 40 year olds had as high frequencies of

drinking as the latter group, but had lower typical occasion quantities.

The results of the New Zealand Health Survey (Statistics NZ, 1998) (Table-3.1)
indicate that about 81% of women of childbearing age had a drink containing alcohol in
the year prior to the survey. As seen in the previous studies, the proportion of women
drinking 1-2 drinks per day increased with increase in age and more than half of the
above 35 year olds were drinking more than two times a week. These results are
consistent with the previous studies indicating that the majority of older women were
frequent but light drinkers. However, the proportion of women drinking 3 or 4 drinks
per day was similar across the childbearing years, indicating that moderate to heavy

drinkers are quite evenly distributed across the childbearing years.
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Alcohol consumption patterns among women of childbearing age (15-45 yrs)

from the 1997 New Zealand Health survey

N =867,703
Criteria Total N Total 15-25 26-35 36-45
of drinkers | Percentage years years years
of drinkers % % %
Had a drink 703,988 81 33 35 33
containing alcohol in
the last year
Drinking Frequency 700,985
monthly or less 249,667 36 33 37 31
2-4 times a month 244,727 35 39 35 27
2-3 times a week 152,775 22 31 44* S5
4 or more times/week 53,816 8.0 NA NA NA
Number of 626,566
drinks/day
1 or 2 drinks/day 389,037 62 21 87 42
3 or 4 drinks/day 155,324 25 87 87 36
S or more drinks/day 82,205 13 56 NA NA
6 or more 700,738
drinks/occasion
Never 296,955 43 19 37 44
> Monthly 226,535 32 37 36 28
Monthly 128,476 18 46 36 18
Weekly 48,772 7 NA NA NA

Adapted from the data provided by Statistics New Zealand, 1998.
NA - Not Available; * Averaged estimate of 2 or more times a week and hence is not comparable

About 13 % of women had 5 or more drinks per day of which 56% were from the 15-25

year age group. The proportion of women to have never drunk 6 or more drinks per

occasion also increased with increase in age, indicating that women at the upper end of

the childbearing years were less likely to binge. However, nearly half (45%) of the 15-

25 year olds binged at least once a month.

A more recent study in New Zealand (Watson and McDonald, 1999) also highlights

findings similar to those from the New Zealand Health Survey. This study collected

information about alcohol consumption prior to pregnancy and during pregnancy from a

non-random sample (N = 504) of pregnant women. About 81% of pregnant women in

this study were drinkers prior to pregnancy, which is similar to the proportion of
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drinkers in the New Zealand Health Survey. With respect to ethnicity 87.6% of New
Zealand born Europeans, 79.2% of all indigenous Maori women and 45.5% of all
Pacific women were drinkers prior to pregnancy. With respect to style of drinking as
defined by the amount of absolute alcohol consumed on a typical occasion, 24% of all
women habitually drank to intoxicating levels (= 45g of absolute alcohol per occasion)
prior to pregnancy. Among women who drank to intoxicating levels a greater
proportion were below 25 years of age. With respect to ethnicity, ~13 % of all New
Zealand Europeans, ~65% of all Maori women and 33% of Pacific women were
drinking 45 grams or above of absolute alcohol per occasion prior to pregnancy. These

results are similar to trends observed by Caswell (1980).

In the study by Watson and McDonald (1999), among beer drinkers the median quantity
consumed by Maori (N = 46) and Pacific (N = 9) women in one session far exceeded
(2130 ml) that of New Zealand Europeans (N = 56), which was 690 ml. Although the
number of wine drinkers among New Zealand Europeans (N = 227) was much higher
than the Maori (N = 18) and Pacific (N = 9) women, the median volume (206 ml) of
wine consumed did not differ by ethnicity. With respect to consumption of spirits, New
Zealand Maori women (N = 36) consumed a median volume of 120 ml, Pacific women
(N =5) 90 ml and New Zealand European women (N = 65) 60 ml in one session. These
results indicate that style of drinking varies with the type of beverage usually consumed
and Maori and Pacific women drinking beer consumed very high quantities on a typical

occasion in comparison to women drinking other beverages.

Similar results were seen in the 1995 national survey, which studied drinking among
Maori men and women (N = 516) (Dacey, 1995). The median quantity consumed on a
typical occasion among Maori women was as high as 50 ml of absolute alcohol with
31% reporting as monthly drinkers and 14% as weekly drinkers. The median typical
occasion quantity among Maori women of 14 to 29 years of age was 71 ml of absolute
alcohol and that of women above 30 years of age was 39 ml of absolute alcohol per

occasion.

Martin et al. (1992) designed a study to identify different types of drinkers in New

Zealand. Alcohol consumption and contextual data were collected from 894 women.
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The authors identified ten types of female drinking clusters in their sample of recent
drinkers. In this study a mean consumption of up to 26ml of absolute alcohol,
equivalent to one and half glasses of a standard alcoholic drink, was considered as light
drinking. The clusters of recent drinking women who consumed this mean amount were
the “Infrequent light drinkers”, “Frequent early evening drinkers” and the “Daily family
drinkers”. In this study, about 54% of all recent drinkers belonged to the “Infrequent
light drinking” category. Nearly all of these women consumed alcohol on 1 to 3
occasions per week and had an average distribution with respect to their demographic
profile. However, women belonging to the “Frequent early evening drinkers” and the
“Daily family drinking” group had some distinct demographic features. A majority of
these women were above thirty-five years of age, were predominantly white and were
married. Women of the former group were from all strata of socio-economic status,
whilst those from the latter group were more from the higher socio-economic status.
With respect to their drinking frequency, women in both these groups drank on average

six to seven occasions per week.

In the study by Martin et al., (1992), clusters with a mean absolute alcohol consumption
ranging from 33 ml to 45 ml were categorised as “Moderate drinkers”. These clusters
were the “Moderate social drinkers”, “Frequent social drinkers” and “Work place
drinkers”. About 7% of the sample comprised of moderate social drinkers and these
women on average drank on three occasions per week. This cluster was over-
represented by women of middle socio-economic status and had more older, divorced
and separated women. However, more women in the “Frequent social drinking” cluster
were younger, had at least four drinking occasions in a week and a mean alcohol
consumption of 45 ml of absolute alcohol per occasion. A majority of these women had
higher levels of education and were employed. Women in the “Work place drinking”
cluster were more likely to be single, employed with average drinking occasions similar
to those of the former group. However, this cluster of moderate drinkers had the lowest
mean amount of absolute alcohol consumption (33 ml) in comparison to both the other

groups of moderate drinkers.

About 11% of the sample in the Martin et al. (1992) study comprised of heavy drinkers
with a mean consumption of absolute alcohol greater than 100 ml on a typical occasion.

The four clusters of heavy drinkers were the “Young heavy beer/wine drinkers” (7%),
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the “Frequent very heavy beer drinkers” (1%), “Sports club drinkers” (2%) and the
“Liqueur drinkers” (1%). Women belonging to the first two clusters were more likely to
be below thirty-five years of age, of a lower socio-economic status and single. However,
they differed in their number of drinking occasions with the former group, averaging 1-
2 occasions per week and the latter group averaging 4-6 occasions per week. The sports
club drinkers were predominantly made up of women from the 20-24 year age group.
However, women of this cluster who were above 35 years of age were preferentially
spirit drinkers, with a mean absolute alcohol consumption of 51 ml per occasion,
averaging two to three drinking occasions per week. The “Liqueur-drinking” cluster
also had mean absolute alcohol intakes and drinking frequency similar to those of the

sports club drinkers but comprised of women from all age groups (Martin et al., 1992).

One factor that was quite consistent across all the above-cited studies is that women at
the lower end of their childbearing years are more likely to drink less frequently in
comparison to women at the upper end of their childbearing years. Exceptions to the
above statement were the group of above 20 year olds in the 1995 survey (Wyllie et al.,
1996) and the group of “Frequent social drinkers” in the study by Martin and colleagues
(1992). These groups of women had high drinking frequencies similar to the older
women but also had higher typical occasion quantities similar to the teenagers. In a
recent overseas study (CDC, 2002), non-pregnant women below 30 years of age were

more likely to be frequent drinkers* and binge drinkers.
3.1.2 Alcohol consumption among women of childbearing age elsewhere:

Review of American literature indicates that a high proportion (68-76%) of women of
childbearing age were drinkers with 8-12% drinking heavily (Celentano & McQueen,
1984; Wilsnack et al., 1984; Dufor et al., 1994). The study by Celentano and McQueen
(1984) was done on women (N = 1078) aged 18-54 years. In this study 37% of women
were light drinkers (< 7 drinks per week), 20% were moderate drinkers (7-13 drinks a
week) and 8% were heavy drinkers (above 14 drinks a week). A majority of heavy
drinkers were of the 35-44 years age group (11.0%) followed by the 18-24 year olds
(9.0%). In the study (N = 917) by Wilsnack et al. (1984), 70% of the 21-34 year olds

32 More than or equal to 7 drinks a week or binge.
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and 72% of the 35-49 year olds were usual drinkers. On average 42% of women of
childbearing age were light drinkers (less than 0.22 ounces (6.6g) of absolute alcohol
per day), 22% were moderate drinkers (0.22-0.99 ounces (6.6 — 30g) of absolute alcohol
per day) and 7.5% were heavy drinkers (1 or more ounces (2 30g) of absolute alcohol
per day). The study by Dufour ez al. (1994) reports data on the prevalence of drinking
among women of all age groups from two studies. The data collected in 1985 (N =
10578) showed that 64% were current drinkers consuming 12 or more drinks a year and
12% were risky drinkers consuming more than one drink a day. The 1990 data (N =
13055) showed a decline with only 58% of women being current drinkers and 10%

being risky drinkers.

In the United Kingdom, a study®® (1994) on the drinking habits of women drinkers aged
16-54 (N = 8864) showed that 38% were light drinkers (1-7 units/week), 16% were
moderate drinkers (7-14 drinks a week) and 13% were heavy drinkers consuming above
14 units per week. The proportions of heavy drinkers among the 16-24 year olds (16%)),
25-34 year olds (15%) and 35-44 year olds (16%) were similar. A more recent
publication of the CDC (2002) shows that the proportion of drinkers among women of
childbearing age (N = 107141) had remained constant in the United States at around
50% from 1991-1999.

Overseas studies have also endeavoured to characterise usual binge drinkers. Binge
drinkers were found to have started various transitional behaviours such as alcohol use,
tobacco use and sexual intercourse at an earlier stage, (Cornelius et al., 1993). Studies
have also shown that binge drinkers are not necessarily heavy drinkers. Results from the
Behavioural Risk Factor Surveillance System (Centres for Disease Control, 1994) show
that among binge drinkers who comprised 21% of the total population studied (N =
26829), 69% were light drinkers, 21% were moderate drinkers and only 10% were
heavy drinkers. Non-pregnant binge drinkers in the United States were more likely to be
of non-black race, with college level education, single, employed or a student and a
current smoker. The prevalence of binge drinking (Total N = 103923) remained
constant at around 11% in the United States over a period of five years (Ebrahim et al.,

1999). Other reports from CDC also echo similar findings over a decade. The

* http://www.eurocare.org/profiles/uk/ukconsumptions.htm
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proportions of binge drinkers (Total N = 107141) were 11.2% in 1995, 10.8% in 1997
and 12.3% in 1999 (CDC 2002).

Drinking behaviour prior to pregnancy or usual drinking behaviour among women of
childbearing age has been shown to be highly predictive of drinking in pregnancy (US
Dept of Health and Human Services, 2000). Both New Zealand and overseas literature
indicate that a high proportion of non-pregnant younger women are likely to be heavy
and / or binge drinkers. Studies have also shown that by fifteen years of age, a high
proportion of New Zealand girls exhibit adult patterns of drinking (Caswell et al.,
1991). A recent overseas study has shown that nearly 35% of teenagers are sexually
active by the age of 15 without using any form of contracep£ives (Allard-Hendren,
2000). Similar trends are likely to prevail in New Zealand and having the second
highest rate of teenage pregnancy in the world (Dickson et al., 2000), there arises
concern for the consequences of heavy and binge drinking among younger women
especially if they continue this behaviour prior to pregnancy recognition or perhaps well

into pregnancy.
3.1.3 Periconceptional drinking in New Zealand and elsewhere:

Women who regularly consume alcohol are vulnerable to drinking in the periconception
period, as many may be unaware of their pregnancy, particularly if the pregnancy was
unplanned. A study by Forrest (1994) in the United States showed that 54% of all
pregnancies were unplanned. It is likely that similar trends are prevalent in New
Zealand and a large proportion of New Zealand women are at risk of causing some
damage to the foetus during this period. A recent New Zealand study (Dickson et al.,
2002) on unwanted pregnancies involving young women and men found that of the 477
women studied, 36% (173) had been pregnant before the age of 25. Of the 289
pregnancies experienced by these women during this time, 60% (173) were unwanted.
These results indicate that a high proportion of pregnancies among women of 25 years
and under are unplanned. Literature reviewed in the previous section (3.1.1) indicates
that women of this age group are frequent heavy or binge drinkers. To accentuate the
unknown, no studies have been done to estimate the prevalence of periconceptional

drinking in New Zealand.
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The study by Russel and Skinner (1988) on 531 obstetric patients has highlighted the
need to document pre-pregnancy drinking behaviour. Streissguth and colleagues
(1983b) reported that 65% of all pregnant women (N = 1413) in their study were
drinking at the time of conception and on recognising pregnancy 42% continued to
drink. Thirty-nine percent of all drinkers in this study were binge drinkers during the
periconceptional period (Streissguth et al., 1994b). Bruce et al. (1993) found that
among drinkers (Total N = 6319), alcohol consumption in the last three months of
pregnancy was rare, but was highly prevalent around the time of conception. Results of
the 1988 National Maternal and Infant Health Survey showed that 45.4 % of pregnant
women (N = 9953) were periconceptional drinkers (CDC, 1995).

Recent analysis on data from the same study highlighted the risk factors for frequent
drinking prior to pregnancy recognition (Floyd er al., 1999). These factors included
being unmarried, current smoker, white, twenty-five years of age or older and college
educated. Periconceptional drinking was also more common among women having their
first child. At six weeks of gestation one in three drinkers was unaware of their
pregnancy. Style of drinking in the periconceptional period was also found to be a
strong predictor for alcohol consumption in pregnancy. Moderate drinkers in the
periconceptional period were four times more likely and heavy drinkers six times more
likely to consume alcohol in pregnancy. In this study the demographic features of
women drinking in the periconceptional period closely resembled those of the drinking
non-pregnant women. A study on heavy drinking women (N = 183) has also found that
change in drinking behaviour in pregnancy was proportional to pre-pregnancy drinking
behaviour (Little et al., 1976). Women who usually were heavy drinkers did not stop
drinking in pregnancy but continued to drink at lower levels. Review of overseas studies
indicate that it is imperative to ascertain the risk for periconceptional drinking in New
Zealand, given that nearly all women of childbearing age in New Zealand are drinkers

prior to pregnancy.
3.1.4 Alcohol consumption by pregnant women of New Zealand:
Literature on alcohol intake among pregnant women in New Zealand is limited in

comparison to studies done overseas. The Life Style Behaviours during Pregnancy

study, carried out in Dunedin had a sample size of 183 women from one maternity
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hospital. Before pregnancy 58% of the women drank alcohol consuming an average of
4.0 glasses per week. At full term 19% of the sample was still drinking alcohol
consuming an average of 1.7 glasses per week. Only 1% of the sample was drinking
more than 5 glasses a week at full term (Clissold ez al., 1991). In this study, alcohol was
treated as a nutrient and hence details like frequency of drinking, type of alcohol and the

mean/median of absolute alcohol intake during pregnancy were not recorded.

The “Nutrition in pregnancy” study (Benny et al., 1991) conducted in the Wellington
region (N = 115) reported a low proportion of drinking pregnant women. A similar
proportion of women in this sample were drinking in the second (14.8%) and third
(13.7%) trimester. The proportion of drinking women among Europeans and Maori was
similar for the first trimester but a lower proportion of Maori women drank in the
second trimester. However, as was seen among the non-pregnant Maori women of New
Zealand (Caswell, 1980; Dacey, 1995) the mean weekly intakes of absolute alcohol in
the first and second trimester among the Maori women (54 and 42 grams) were
markedly higher than the European women (19 and 20 grams). The proportion of

Pacific women drinking in this study was almost negligible.

The study by McKenzie-Pamell and colleagues (1993) highlighted the difference in
drinking patterns among primiparous (N = 63) and multiparous (N = 32) pregnant
women. Among primiparous pregnant women, 23% had consumed some alcohol in the
Ist trimester and 32% in the 2nd trimester. Among multiparous pregnant women, less
than 20% consumed any alcohol at all. Drinking pregnant women in this study had a

mean absolute alcohol intake of 4 to 6 g/day.

In contrast to other New Zealand studies discussed above, data from the Plunket
National Child Health Survey (Counsell ef al, 1994) provides a nation-wide picture of
maternal drinking behaviour (N = 4286) in New Zealand. This study was done on an
ethnically and geographically stratified random sample of mothers from around New
Zealand. Information on maternal drinking patterns was collected retrospectively at six
weeks postpartum. However, the study is limited in having collected data only on
frequency of alcohol consumption. Style of drinking as reflected by the amount of
absolute alcohol consumed on a typical occasion was not recorded. In this study 41.6%

of pregnant women consumed alcohol. Nearly 19% of this drinking sample drank more
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than once a week during pregnancy and 67.7% drank less than weekly. In comparison
with abstainers in this study, women who drank in pregnancy were older, of higher
socio-economic status, had higher educational qualifications, lower parity and were
European or Maori. More frequent drinkers were of a high socio-economic status and
were better educated (p < 0.025). The study did not compare the proportion of women
who drank in pregnancy according to their age group for the purpose of evaluating the
age group most at risk for drinking in pregnancy. No differences were found in the
frequency of drinking among the different age groups. The conclusions made in this
study that the women “At risk for adverse outcome due to alcohol consumption” were
of a high socio-economic status, falls short due to the lack of information on drinking
style exhibited in pregnancy. Literature reviewed on drinking behaviour of non-
pregnant New Zealand women (Section 3.1.1) indicates that women of a higher socio-
economic status are frequent drinkers but are more likely to be light drinkers (Martin et

al., 1992).

In a more recent study “Nutrition during Pregnancy” (Watson & McDonald, 1999),
29% of pregnant women (N = 504) continued to drink in pregnancy. Among all
drinkers, 65% were less frequent drinkers, 12.5% drank 2-3 times weekly and 22%
drank once a week. Wine was the most popular drink followed by beer. However the
maximum volume of beer consumed in one session far exceeded wine and spirits. More
than 10% of pregnant drinkers in this sample were drinking to intoxicating levels.
Higher proportions of heavy drinkers in this study were indigenous Maori women from
a lower socio economic status. As was seen in assessing pre-pregnancy drinking
behaviour of this sample (Section 3.1.1), more women of 25 years or younger drank

heavily in pregnancy.

3.1.5 Alcohol consumption among overseas pregnant women:

The most recent study of the Centres for Disease Control and Prevention indicates that
the current prevalence rate of drinking in pregnancy among American women is only
11% (CDC, 2002). In contrast to the American situation, studies done in other Western
countries have reported higher prevalence rates of women drinking in pregnancy.

Studies done in Australia report that 36-56% of pregnant women continue to drink
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during pregnancy (Bell & Lumley, 1989; Kwok et al., 1983). In the study by Kwok et
al. (1983), data on alcohol consumption were collected prospectively by maternity
caregivers from 5130 pregnant women. In this sample of pregnant women, 54% (N =
2775) were drinkers in pregnancy with the majority (90%) drinking socially or
occasionally. In the Australian study by Bell and Lumley (1989), midwives collected
data on alcohol consumption from 8884 pregnant women. About 36% (N = 3215) of
pregnant women in this study consumed alcohol during pregnancy of which the
majority (N = 2240) were occasional drinkers. A Canadian study in the early nineties
reported 22% of pregnant women (Total N = 466) drinking regularly in the second half
of pregnancy (Stewart and Striener, 1994). In the mid-nineties, the prevalence of
drinking in pregnancy among Spanish women (N = 10430) was reported at 45.6%
(Bolumar et al., 1994) among Australian women (N = 1000) at 45% (Temple ef al.,
1992) and among pregnant women (N = 900) in London at 41.2% (Wright et al., 1983)
The prevalence rates reported above are very similar to that reported among New
Zealand women (41.6%) by Counsell et al. (1994). The majority of drinkers across all
these studies were light to moderate drinkers. Heavier drinkers comprised only a small
proportion of the drinking sample and this proportion varied according to the

methodology employed and the definition used for categorising heavy drinkers.

Review of literature on non-pregnant populations in the earlier section of this chapter
indicated that “Age” is a demographic variable that clearly distinguishes drinking styles.
In a recent publication of the Centres for Disease Control and Prevention (2002), age
was one characteristic that distinguished heavy drinking pregnant and non-pregnant
women. In this study binge drinking and frequent drinking among pregnant women
were more common among women above thirty years of age while the same drinking
behaviour among non-pregnant women was more common among women less than
thirty years of age. In the study by Bell and Lumley (1989), among non-smokers (Total
N = 10430), older women were more likely to be drinkers but less likely to be binge
drinkers than younger women. Weiner et al. (1983) found that heavy drinkers (Total N
= 1711) were more likely to be unmarried older women with higher parity but from a
lower socio-economic status. Kaminski et al. (1978) (N = 9236) and Larroque &
Kaminski (1998) (N = 782) found similar results in their studies, where heavier drinking
pregnant women were more likely to be older but with lower education, lower socio-

economic status and higher parity. Perham-Hester & Gessner (1997), found that women
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(N =6973) with demographic characteristics similar to those stated above and who were
current smokers and drug users were found to be at risk for heavy third trimester
drinking. In a study by Lodewijckx and Groof (1990) in Flanders on women aged 20-44
years (N = 3101), older pregnant women were more likely to consume beer, wine and
liquor than younger women and were likely to continue similar drinking behaviour into
their subsequent pregnancies. However, some studies have found no difference in the
proportion of heavy drinkers in pregnancy across age groups. The study by Rosett and
colleagues (1983) (N = 469) found heavy drinkers in pregnancy evenly distributed

across all age groups.

In contrast, other studies (Stewart and Streiner, 1994; Jonathan et al., 1997; Comelius et
al., 1994) have documented younger women to be at risk for heavy or binge drinking in
pregnancy. In the study (N = 466) by Stewart and Streiner (1994), the older educated
women of higher socio-economic status were more likely to consume less than seven
standard drinks per week while the less educated younger pregnant women were more
likely to consume more than seven standard drinks per week. The studies by Comelius
et al. (1993; 1994) and Jonathan et al. (1997) show that younger women, particularly
teenagers, were at risk for binge drinking in early pregnancy. In the first study of
Comelius et al. (1993), the drinking patterns of 124 pregnant teenagers were studied.
The alcoholic beverage preferred by the teenagers was beer, followed by wine coolers
and beer coolers Eighty two percent of teenagers were drinkers prior to pregnancy and
54%, 19% and 15% drank in the first, second and third trimesters of pregnancy
respectively. In this study 31% of teenagers were binge drinkers prior to pregnancy and
35% were binge drinkers in the first trimester of pregnancy (Cornelius et al., 1993). The
reasons for the increase in first trimester binge drinking among teenagers are not clear.
However, as teenagers are more at risk for unplanned pregnancy, it is possible that they
were unaware of their pregnant state and continued their pre-pregnancy drinking

behaviour.

In a further study (N = 391) pre-pregnancy, first trimester and third trimester drinking
comparisons were made between the adult (N = 267) and teenage cohorts (N = 124)
using average daily volume of alcohol consumption (Comelius et al., 1994). Table 3.2
shows the results of this comparison. More adults were drinking moderate to heavy

amounts of alcohol than teenagers across the three periods investigated (Comelius ef al.,
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1994). However, it is important to mention the drawback of using average daily volume
for categorising drinkers to assess the usefulness of this information. Comparisons made
using average daily volume do not take into account the frequency of drinking and
hence the total volume of alcohol consumed over a week is averaged to give daily
intake. Literature reviewed in the earlier section of this chapter indicates that teenagers
are less likely than adults to be frequent drinkers but are more likely to consume a
higher amount of alcohol on one occasion. Hence a heavy drinking teenager drinking

once a week can be wrongly classified as a light or moderate drinker.

Table 3.2

Drinking in Teenage and Adult Cohorts (%)
(Comnelius et al., 1994)

N=391
Cohort Period None Light Moderate Heavy
>0-<04 |(04-<0.89 0.89 +
drinks /day | drinks /day | drinks /day
Teenage Pre-pregnancy 18 40 13 30
First trimester 46 34 7 1
Third trimester 85 13 0 2
Adults Pre-pregnancy 14 34 13 39
First trimester 40 33 8 19
Third trimester 66 30 1 3

On further comparison of drinking habits of pregnant teenagers and adults in this study,
it was found that binge drinking prior to pregnancy in both the adult and teenage cohorts
was similar. However in the first trimester of pregnancy the rate of binge drinking
among pregnant adults dropped whilst binge drinking among teenagers increased from
27-31%. In the third trimester binge drinking in the two cohorts was again similar

(Comelius et al., 1994).

On further assessing the attitudes and knowledge of the teenagers (N = 415) on the
outcomes of maternal drinking, Comelius et al. (1997) found that teenagers with
specific knowledge about the effects of maternal drinking on the foetus were likely to
drink less prior to pregnancy, in the first trimester and less likely to drink to

intoxication.
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Studies on non-pregnant populations have found that binge drinkers are not necessarily
heavy drinkers (CDC, 1994). Similar results have also been found in pregnant
populations (Bell & Lumley, 1989; Jonathan et al., 1997). However, some pregnant
women who reported binge alcohol consumption often also reported the use of
cigarettes, cocaine, marijuana and other illicit drugs (Jonathan et al., 1997, Comelius et
al., 1993). In the study by Jonathan et al. (1997), done in Canada, none of the binge
drinkers (N = 272) were alcoholic. This was an observational study based on
retrospective review of records from a telephone and outpatient counselling service in
Toronto. Students had a mean volume of 8.6 drinks per binge and illicit drug users had a
mean of 10.2 drinks. More than 34% of women had 8 or more drinks per binge.
Teenagers were also more likely to be sporadic binge drinkers in pregnancy (Table 3.3).

Eighty-four percent of teenagers in this study had binged once early in pregnancy.

Table 3.3

Binge drinking among pregnant teenagers34 (%)
(Adapted from Jonathan et al., 1997)

Occasions of binge drinking in pregnancy
Total N Binge drinkers Isolated Once < 3 times <10 1-2 per
N (%) Instances early in times week
pregnancy
23791 272 (0.01) 68 84 62 83 21

In a study (Ebrahim et al., 1999) that compared binge drinking among pregnant and
non-pregnant women, smoking was a risk factor for binge drinking both prior to and
during pregnancy. Although drinking during pregnancy had decreased during the time
period (1991-1995) of this study, the prevalence of binge drinking had increased from
0.7 to 2.9%. Pregnancy related decrease in binge drinking was smallest among black
women and highest in women above thirty years of age. Women who continue binge

drinking in pregnancy most likely were unmarried, employed or current smokers

3% This table comprises of pooled data from 2 samples. One sample comprised of teenagers (N =3800)
attending the clinic and the second sample comprised of teenagers (N = 19,991) counselled over the
telephone.
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(Ebrahim et al., 1999). The prevalence of binge drinking among American pregnant

women in 1999 was 2.7% (CDC, 2002).

With respect to frequency of drinking in pregnancy, Bell and Lumley (1989) have
reported that older women of higher socio-economic status were most at risk for
drinking frequently during pregnancy. In New Zealand, the study by Counsell et al.
(1994) indicated that women of higher socio-economic status were most at risk for
frequent drinking in pregnancy. Other demographic and life-style characteristics

associated with frequent drinking in a recent study were being unmarried or a smoker
(Ebrahim et al., 1998).

Evidence in the literature for “Race” as a characteristic that differentiates drinking styles
in pregnancy is not very strong probably due to the confounding effects of socio-
economic status. In the study by Rosett et al. (1983), heavy drinking women were
similarly distributed across all races. A more recent study has also found that race of the
pregnant women was not a risk factor for binge drinking in pregnancy (Ebrahim et al.,
1999). In the study by Serdula et al. (1991), black pregnant women reported the highest
number of drinks per month. However, the proportion of women drinking any alcohol in
pregnancy was almost identical among the black and white populations. In a recent
CDC study the proportion of frequent drinkers was highest among older ethnic women
increasing more than three fold among women receiving no prenatal care (CDC, 1995).
In the United States, among the general population only 1.5% of all women have no
prenatal care as against 6% of women from ethnic minorities. Women with no prenatal
care were likely to be heavy drinkers and are at risk for foetal deaths, infant deaths and

having low birth-weight live births (Faden ez al., 1997).

In a New Zealand report on social aspects of alcohol consumption, race emerged as the
weakest social category and sex as the strongest (Stacey & Absalom, 1980). Other
social factors such as different age groups, educational qualifications, religious
affiliations, marital status, and groups living in different areas of the country or in
places with different population sizes were not strongly associated with alcohol
consumption, (Stacey & Absalom, 1980). A study (Stanhope & Prior, 1982) on the
indigenous Maori women of childbearing age in New Zealand, reported similar

characteristics of heavy drinkers as reported by Weiner and colleagues (1983). The



Chapter 3 - 62

study by Counsell ez al. (1994), on an ethnically stratified random sample, found no
difference in the proportion of Maori (44%) and European (45%) drinkers and in the
proportion of frequent drinkers among Maori and Europeans. However as this study did
not record the drinking style of their sample, no information is available on the drinking
style of European and Maori women. In contrast to the above study and in agreement
with the results of studies on non-pregnant Maori women, Watson and McDonald
(1999) reported a high incidence of heavy drinking among Maori pregnant women of
their sample. No data are available in New Zealand on the drinking behaviour and
ethnicity of the women who do not want prenatal care in pregnancy. However,

anecdotal evidence suggests that many of these women are heavy drinkers.

3.1.6 Decline in drinking among pregnant women in New Zealand and elsewhere:

The prevalence of drinking in pregnancy in the United States and some European
countries has steadily declined over the years since foetal alcohol syndrome was first
recognised in 1973 by Jones and colleagues. In the early 1970s, studies reported nearly
80% of pregnant women were drinkers in pregnancy (Streissguth et al., 1983a, Weiner
et al., 1983). Over the next decade, the prevalence of drinking among pregnant women
in the United States had dropped steadily to 42% in 1980/1981 (Streissguth et al.,
1983b). Serdula et al. (1991) reported a further decrease in alcohol consumption among
pregnant women (N = 1712) from 32% in 1985 to 20% in 1988. However, in observing
the trends in drinking among pregnant women over a three-year period no decline in
drinking was found among younger women in contrast to drinking among older women
(Serdula et al., 1991). Over the next decade (1991-2002) drinking in pregnancy in the
United States declined from 12.4% in 1991 rose again to 16.3% in 1995, and declined to
11.4% in 1999 (CDC, 2002). A study in Norway (N = 3010) found a reduction in the
number of women drinking in pregnancy by 50% over a five-year period (Ihlen et al.,
1993). Although in the United States, a decline was observed across time in the total
prevalence of alcohol consumption among pregnant women the proportion of heavier
drinkers and binge drinkers around the time of conception had not changed (Streissguth
et al., 1983b; Serdula et al., 1991; Bruce ef al., 1993). In New Zealand, the more recent
study (Watson and McDonald, 1999) on drinking in pregnancy has recorded a lower
proportion (29%) of drinking women than the earlier study (42%) (Counsell et al.,
1994). However, the 1999 study was more localised to the upper end of the North island
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of New Zealand in contrast to the nation-wide study of 1994 (executed in 1990).
Moreover the methodology adopted by the two studies differs considerably and hence it
is difficult to ascertain whether there was a true reduction in drinking among pregnant

New Zealand women between 1990 and 1999.

3.2 Prevention of drinking in pregnancy:

The level of drinking among women of childbearing age, particularly in pregnancy, and
the associated foetal outcomes highlight the need to address this issue as part of public
health promotion. The process of health promotion involves three overlapping activities
namely health education, prevention and health protection (Tones, 1986). Risk
reduction and education have been cited® as major components of prenatal care.
Overseas studies have also identified interventions by primary maternity caregivers as
effective in reducing the prevalence of drinking in pregnancy (Jones-Webb et al., 1999;
Ihlen et al., 1993; Hilton and Condon, 1989). Moreover, pregnancy is also a period
when women have sustained contact with the health care provider. Literature also
indicates that pregnancy may be an ideal time to provide intervention for heavy
maternal drinking (Rosett et al., 1983; Little & Streissguth, 1978; Morse & Hutchins,
2000). This is extremely important as studies have shown that reduction in the level of
alcohol consumption or abstinence among usual drinkers in pregnancy can improve
infant outcomes (Rosett et al., 1983; Larsson et al., 1985). Hence, it is imperative that
primary maternity caregivers play a pivotal role in providing education on the adverse
effects of alcohol consumption during pregnancy. In the following sections, literature on
the role of primary maternity care givers in providing education on alcohol consumption
in pregnancy and studies that have assessed their attitudes and knowledge on this issue

will be reviewed and documented.

3.2.1 Role of primary maternity caregivers in providing education on alcohol

consumption in pregnancy:

Primary maternity caregivers as frontline health providers can play a pivotal role in

educating pregnant women on the effects of alcohol consumption in pregnancy.

% http://www.health.gov/healthypeople/document/html/volume2/16mich.htm
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However, prenatal care providers can be reluctant to discuss alcohol use (Morse &
Hutchins, 2000) for reasons including lack of time, lack of training and resources as
well as resistance by patients (Handmaker & Wilbourne, 2001). A survey of a large
sample (N = 1000) of pregnant women in Australia found that only 30% of women
received any advice on alcohol intake in pregnancy from their primary matemity
caregiver (Temple et al., 1992). Some of the barriers affecting alcohol use assessment of
pregnant women among a group of obstetricians-gynaecologists were time limitations
(70%), patient sensitivity (65%), need for additional training to enhance ascertainment
skills (65%) and others (Diekman et al., 2000). However, the study by Morse and
Hutchins (2000) provides evidence for women being receptive to alcohol counselling as
part of their prenatal care. To overcome the obstacles faced commonly by prenatal care
providers, Handmaker and Wilbourne (2001) recommend two methods, brief
interventions and motivational interviewing for effective alcohol intervention especially
among heavy drinkers. According to Handmaker and Wilbourne, the method of brief
intervention involves providing 1-3 brief alcohol counselling consultations on the effect
of alcohol on the foetus. This method was used by Chang et al. (1999) and was found to
be effective in reducing the level of drinking among heavy drinkers and also
maintaining abstinence among usual drinkers who were keen to abstain in pregnancy (N
= 250). Motivational interviewing involves providing a patient-centred empathic
counselling for increasing readiness by resolving ambivalence about behaviour change
(cited in Handmaker and Wilbourne, 2001). However, the effectiveness of this method
is largely dependent on the skills of the interviewer to provide an optimistic and

empathic environment during the process of counselling.

Studies have also endeavoured to assess the relationship between physician’s advice and
the use of alcohol in pregnancy. The study by Jones-Webb et al. (1999) on pregnant
women (N = 683) has found that the advice given by the physician providing maternity
care was protective against drinking in pregnancy. Hilton and Condon (1989) found
similar results in a small sample (N = 40) of pregnant women. Thirty-one percent of
women had changed their drinking habits after receiving advice from the doctor
providing maternity care. An evaluation report of the health campaign “Intoxication and
pregnancy” in Norway found that education of health personnel on the issue of alcohol
and pregnancy made them more knowledgeable on the effects of alcohol on foetal

development and more aware of their patients’ practice with respect to this issue (cited
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in Thlen et al., 1993). On comparison of two populations of pregnant women prior to the
education campaign and after the education campaign (a period of five years) Ihlen et
al. (1993) found a 50% reduction in the prevalence of drinking in pregnancy. This
change was primarily attributed to the involvement of health personnel in educating

their clients on the issue of drinking in pregnancy.

3.2.2 Attitudes and knowledge of primary maternity care givers on drinking

during pregnancy:

Studies have also endeavoured to assess the attitudes and knowledge of primary
maternity caregivers towards drinking in pregnancy. One of the objectives of the study
by Nanson et al. (1995) was to determine the knowledge of physicians (N = 273) on
foetal alcohol syndrome and alcohol related birth defects. The physicians who
responded to the study were knowledgeable of foetal alcohol syndrome but expressed a
desire for continuing education on the issue. A majority of the physicians who
participated in this study were of the opinion that counselling their clients on the issue
of drinking in pregnancy could reduce the prevalence of foetal alcohol syndrome and

foetal alcohol effects.

A more recent study (Diekman et al., 2000) surveyed obstetricians — gynaecologists (N
= 604) to examine their knowledge, attitudes and current clinical practices on alcohol
consumption in pregnancy. Nearly all respondents of this study enquired about alcohol
use of their patients, at least once in pregnancy. Eighty-three percent of respondents
wanted information on thresholds for adverse outcomes and 44% wanted training and
consultation in assessment and counselling for improving assessment of alcohol use in
their clinical practice. In this study respondents were more likely to provide

recommendations to heavy drinkers than moderate drinkers.

In New Zealand health professionals providing primary maternity care are obstetricians,
general practitioners and midwives. Their role in providing education to pregnant
mothers of New Zealand on alcohol during pregnancy has been recommended since the
early eighties (Dowdell, 1981; Curtis, 1994). Leversha and Marks (1995b) assessed the
attitudes, knowledge and clinical practice of obstetricians and general practitioners of

New Zealand (N = 396) on the issue of alcohol during pregnancy. In this study although
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a majority (86.5%) of the participants perceived themselves to be sufficiently
knowledgeable on the issue of drinking in pregnancy, on average only half of those
surveyed routinely enquired about alcohol consumption of their clients, and 46%
recommended abstinence. A similar proportion of obstetricians and general practitioners
routinely provided advice to their patients on alcohol consumption in pregnancy.
However, obstetricians were significantly more likely than general practitioners to not
advice their patients of the adverse effects of alcohol consumption. This may be due to
the type of clientele that generally use the services of obstetricians in New Zealand.
Many of them are of upper socio-economic status and are more likely to be moderate
drinkers. Studies have also shown that women of the upper socio-economic status are at
high risk to be undetected by their physician for drinking in pregnancy (Moore et al.,
1989; CDC, 1995). The lack of advice on adverse effects from obstetricians may
indicate that they are more likely to perceive moderate drinking as responsible and not
harmful for the foetus. These results may be a reflection of the views held by the Royal
College of Obstetricians and Gynaecologists, United Kingdom®® (RCOG) at the time of
the study. According to the RCOG, there is no scientific evidence for any adverse
effects of maternal alcohol consumption at 120g of absolute alcohol per week or 15

units per week (Guerri et al., 1999).

For primary maternity caregivers to be effective in providing intervention for alcohol
use in pregnancy, regular and routine screening of pregnant women about their alcohol
use may be important. A recent study has shown that the risk of antepartum’®’ alcohol
consumption was threefold higher for women who drank any alcohol while pregnant
(Chang et al., 1999). Moreover, the literature reviewed in Chapter 2 indicates that
neurobehavioural foetal insults are dose-dependent on the amount of alcohol consumed
by the pregnant mother and hence moderate drinkers may also be at risk of causing
foetal damage. Other studies (McLeod et al., 1983; Mudler e al., 1998) that have
investigated the acute effects of alcohol also demonstrate the need for primary maternity
caregivers to record any alcohol consumption during pregnancy and provide advice on

adverse effects of alcohol to all women drinking in pregnancy.

% The Royal Australian New Zealand College of Obstetricians and Gynaecologists do not have any
statement on alcohol consumption in pregnancy and hence the recommendations of the RCOG, United
Kingdom have been used for the purpose of comparison in the current research.

37 The entire period of pregnancy.
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A factor that may influence the primary maternity caregiver to enquire about any
alcohol use and provide advice would be their attitude towards this issue. This has been
found true with physicians managing other health problems of their clients (Green et al.,
1988). One way of overcoming the problem that some maternity caregivers might avoid
asking questions or offering advice about alcohol use would be a mandatory
recommendation for all maternity caregivers to ask standard questions of their clients
about past and present alcohol use. In the United States, the American College of
Obstetricians and Gynaecologists and the American Academy of Paediatrics released a
joint statement advising all clinicians to question pregnant women on their past and
present alcohol use and in another report recommended the use of T-ACE® to screen

pregnant women (cited in Diekman et al., 2000).

In New Zealand midwives are the most popular lead maternity caregivers providing care
for more than half of all pregnancies (Guilliland, 1998). Their non-clinical style of
practice may enable them to play an effective role in helping to prevent the occurrence
of alcohol related effects in New Zealand. However their attitudes and knowledge on
the issue of alcohol in pregnancy have not been assessed. Gaining such information is
important in developing strategies to equip midwives to play an effective role in helping

to prevent maternal drinking that could lead to alcohol related effects in New Zealand.

*The T-ACE is a four-item questionnaire usable in assessing pregnant women for risk drinking in a
clinical practice setting. The T-ACE was developed in 1989 using data from pregnant American women.
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Chapter - 4

Objectives and Methodology- Survey of Midwives

4.1 Introduction:

In New Zealand, general practitioners, obstetricians and midwives provide care during
pregnancy. Midwifery profession in New Zealand attained autonomous status in 1990
and currently (2002) more than 70% of New Zealand women have a midwife as their
lead maternity caregiver3 ° In 1999 (the year of the survey), 66% of pregnant women
were cared for by a midwife, 20% were cared for by a general practitioner and 14%
were cared for by an obstetrician in New Zealand (MOH, 2001). This information was
reported by the newly established Maternal and Newborn Information System in New
Zealand and the statistics given are based on 58% (N = 33, 486) of the total (N = 57,
421) pregnancies in the year 1999. No such data were available for 42% of pregnancies

in the year 1999.

Midwives specialise in normal pregnancy and birth (Cole, 1996), hold appropriate
qualification and training and are reputed for building a strong relationship with each of
their clients by one to one midwifery care throughout pregnancy, labour and in the post-
natal period (Guilliland, 1998). The midwifery profession involves providing various
types of antenatal, intranatal and postnatal care. Independent or Domiciliary midwives
can practice independently or as part of a team, providing continuity of care and have
their own client load. Shared-care midwives also provide similar care to their clients but
work along with a general practitioner or an obstetrician and also have their own client
load. Many midwives with their own client load provide maternity care within the home
environment of their clients. Some hospital-based midwives have their own client load,
while others who don’t have their own client load provide care only during labour and a
few days postnatally. Still other hospital-based midwives are involved only in providing

education for pregnant mothers in the antenatal classes held at public hospitals.

3 http://www.midwife.org.nz/index.cfm/practice
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Asking primary maternity caregivers about the drinking habits of their clients is not
unusual. Abel and Kruger (1998) asked physicians to indicate the proportion of their
clients who they believed were heavy drinkers. In the studies by Bell and Lumley
(1989) and Kwok et al. (1983), alcohol consumption data were prospectively collected
from Australian pregnant women by midwives and other maternity caregivers.
Midwives are the most preferred lead maternity caregivers in New Zealand and their
non-clinical style of practice enables them to develop a good rapport with their clientele.
Evidence from the booking forms* used by midwives of New Zealand indicates that
information on alcohol consumption during pregnancy is recorded at the first antenatal
visit of their client. In the current research, an attempt was made to assess the
prevalence of drinking in pregnancy among the clientele of a random sample (national)

of midwives.

Overseas studies have attributed a decline observed in the prevalence of drinking in
pregnancy to education on the harmful effects of alcohol on the foetus imparted by
primarily maternity caregivers‘” (Jones-Webb et al., 1999; Hilton & Condon, 1989;
Ihlen et al., 1993). Most primary maternity caregivers ask their clients about their
drinking habits in pregnancy at least at the first antenatal visit (Diekman et al., 2000;
Leversha and Marks, 1995). However, their clinical practice with respect to imparting
education on the issue may be influenced by their own attitudes towards drinking in
pregnancy. Since midwives care for a majority of pregnancies in New Zealand, it is
crucial to assess the attitudes and knowledge of midwives on drinking in pregnancy,

which was attempted in the current research.

Literature reviewed has documented various infant outcomes associated with heavy
drinking in pregnancy (Chapter 2, Sections 2.4 & 2.5.2). As all midwives provide post-
natal care for the majority of infants born in New Zealand, this opportunity was used to
also assess the encounter of midwives with some of the outcomes associated with heavy

alcohol consumption in pregnancy.

0 Copy of booking forms used by maternity care providers in two hospitals in New Zealand, one from the
North Island and one from the South Island are in Appendix 1.

*"In the context of this research the term primary maternity caregiver is used for physicians, general
practitioners, obstetricians, gynaecologists and midwives who provide care during pregnancy.
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4.2 Objectives of the survey of midwives:

Objective 1: To assess the prevalence of drinking among the clientele of

midwives of New Zealand.

Specific issues to be addressed within this objective were to assess:

11.

1il.

1v.

V1.

Vil.

Viil.

1X.

X1.

Xil.

Xiil.

X1V.

Prevalence of dnnking among all the clientele of midwives and
according to various age groups.

Whether there were any differences in the prevalence of drinking
between the different age groups of pregnant women.

Prevalence of drinking among the clientele of midwives in the major
regions and in the metropolitan and provincial regions of New Zealand.
Prevalence of drinking among the clientele of midwives in the two
different practices of midwives.

Prevalence of drinking among the clientele of midwives according to
their personal opinion on alcohol consumption in pregnancy.

Prevalence of various styles of drinking among the clientele of
midwives.

Prevalence of various styles of drinking in the major regions and in the
metropolitan and provincial regions of New Zealand.

Prevalence of various styles of drinking in the two different practices of
midwives.

Prevalence of various styles of drinking among the clientele of midwives
according to their personal opinion on alcohol consumption in
pregnancy.

Prevalence of denial of drinking among the practices of midwives.
Prevalence of denial of drinking in the major regions and in the
metropolitan and provincial regions of New Zealand.

Prevalence of denial of drinking in the two practices of midwives.
Prevalence of denial of drinking according to their personal opinion on
alcohol consumption in pregnancy.

Prevalence of clients reporting having drunk some alcohol prior to

recognition of pregnancy.
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The encounter of midwives with women giving birth under the influence

of alcohol.

Objective 2: To assess the attitudes and knowledge of midwives on alcohol

consumption in pregnancy.

Specific issues to be addressed within this objective were to assess:

ii.

1.

1v.

iv.

The awareness of foetal alcohol syndrome and other alcohol related
effects among midwives.

The personal and professional opinions of midwives on the issue of
drinking in pregnancy.

The effect of personal opinions of midwives on their professional
opinions towards drinking in pregnancy.

The perceptions of midwives on a “Safe type of alcohol” in pregnancy.
The effect of personal opinions of midwives on drinking in pregnancy on
their perception of a “Safe type of alcohol” in pregnancy.

The usefulness of certain tools for the purpose of effective intervention.

Objective 3: To assess the prevalence of outcomes associated with heavy

maternal drinking in the clientele of midwives.

Special issues addressed within this objective were to assess:

11.

1.

1v.

The level of concern caused by alcohol consumption in comparison to
other common issues faced in the practices of midwives.

Prevalence of miscarriage among the clientele of midwives.

Probable estimates of infants that the midwives perceived to be affected
by in utero exposure to alcohol.

Encounter of midwives with common symptoms in infants associated
with heavy maternal drinking in the practices of midwives.

Encounter of midwives with noticeable birth defects in the practices of

midwives.
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4.3 Research design and tools:

This base-line study was designed to be a cost effective method of achieving the
objectives listed in section 4.2. The objectives of this study were primarily set from a
defined need in New Zealand to identify the risk for the prevalence of disorders
associated with in utero exposure to alcohol. To suit this purpose, the design of the

survey was descriptive and cross-sectional.

4.3.1 Survey instrument:

A mailed questionnaire was chosen as the survey instrument as it has been successfully
used to collect information from a large geographical area and to survey health
professionals on the issue of alcohol consumption in pregnancy (Abel and Kruger,
1998; Nanson et al., 1995; Lerversha and Marks, 1995b; Diekman et al., 2000). The
study by Abel and Kruger (1998) had a response of 30% to a mailed questionnaire,
designed to collect information ranging from demographic details such as “Year of
graduation”, “Age”, “Gender” to what they thought was the threshold number of drinks
for the expression of foetal alcohol syndrome. The survey by Nanson et al. (1995)
aimed to assess the knowledge of physicians on foetal alcohol syndrome and alcohol
related birth defects using a mailed questionnaire. This study achieved a response rate of
62%. More recently, Diekman et al. (2000) surveyed 1000 practising fellows of the
American college of Obstetricians and Gynaecologists, to examine their knowledge,
attitudes and current clinical practices on alcohol consumption in pregnancy. They used
a mailed questionnaire and achieved a response rate of 60%. Leversha and Marks
(1995) surveyed all obstetricians and a random sample of general practitioners of New
Zealand using a mailed questionnaire, to assess their perceptions on alcohol
consumption in pregnancy. This study achieved an overall response rate of 87% and had

specific objectives similar to those of the study by Diekman and colleagues (2000).

The questionnaire used in the current research was constructed for ease of participation
requiring the respondent only to tick in appropriate boxes. The respondents also had the
opportunity to write their comments on the study or any other related issues if they
wished on the last page of the questionnaire. Details of piloting and construction of the

questionnaire are discussed in-depth in section 4.3 .4.
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4.3.2 Personal discussions:

At the onset of the development of the questionnaire, the researcher met with practising
midwives for one to one discussions on the objectives of the study énd how they could
be met by surveying midwives. Such discussions were held with four midwives on a
one to one basis primarily held at the home of the midwife. These discussions covered
issues such as what the midwife understood by terms associated with drinking, such as
light, moderate, heavy, binge, frequent, infrequent, regular and occasional to help
decide on terminology to be used in the questionnaire. Discussions were also held on
the practice of midwives, services offered by them and problems encountered by them

with regard to alcohol consumption in pregnancy.
4.3.3 Definition of “Drinking” set for the current research:

Drinking in the context of this research was defined as having consumed any alcohol
during pregnancy. This criterion was based on the fact that literature to-date does not
report a safe level of alcohol that can be consumed during pregnancy. A recent study
has also indicated that the risk of antepartum alcohol consumption was threefold higher
for women who drank any alcohol while pregnant (Chang et al., 1999). Perusal of the
booking forms (Appendix 1) used by midwives of New Zealand also indicated that they
asked information of current alcohol consumption at the first antenatal visit of all their
clients. Personal discussions with midwives indicated that further questioning on this
issue was dependent on the individual midwife and her own conviction about alcohol
consumption in pregnancy. If the midwife suspected that her client was abusing alcohol
they were usually referred to a high-risk treatment clinic. However in the case of usual
drinkers who were not necessarily alcohol abusers, not all midwives were likely to
follow-up on this issue while providing maternity care to their clients. This situation in
New Zealand is likely to be true across all maternity caregivers and may not be peculiar
only to midwives of New Zealand. The recommendations (Appendix 2) by the Royal
College of Obstetricians and Gynaecologists (UK), at the time of executing this study
may also have contributed to the lack of serious interest among many health
professionals of New Zealand in addressing the issue of drinking in pregnancy. As there
were no set recommendation by the Royal Australian and New Zealand College of

Obstetricians and Gynaecologists, the recommendation by the Royal College of
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Obstetricians and Gynaecologists (RCOG) of the United Kingdom is used for
comparison and discussion in the current research. This recommendation states that
there is no conclusive evidence on the adverse effects of maternal alcohol consumption
below 120g of absolute alcohol or 15 drinks per week. Hence it was necessary to
establish the definition for “Drinking” as having consumed “Any alcohol” in pregnancy,

in the context of the current research.

4.3.4 Ethical approval:

The outcome of the personal discussions with midwives enabled the researcher to
develop a preliminary questionnaire (Appendix 3a) that was submitted for approval
from the Massey University Human Ethics Committee for the purpose of piloting the
questionnaire. The information sheet (Appendix 3b) and consent form (Appendix 3c) to
be used for piloting the questionnaire were also submitted to the human ethics
committee for approval. Changes were made as suggested by the committee members
and ethical clearance was obtained to conduct the pilot studies. Changes were made to
the questionnaire following feedback from the pilot studies and the final questionnaire
(Appendix 4a) and information sheet (Appendix 4b) were once again submitted for
approval to the human ethics committee. The application submitted to the Massey
University Ethics Committee and the letter of approval for executing the study from the
committee is in Appendix 5a and 5b respectively. In the application submitted for
ethical clearance, it was stated that the survey was to be executed on the members of the
New Zealand College of Midwives. However on understanding the limitations of a self-
selected sample, it was decided to use the electoral roll as the sampling frame and a
letter stating this change was submitted to the ethics committee, which was

subsequently approved.

4.3.5 Piloting and construction of the questionnaire:

The questionnaire was piloted with 2 self-selected samples of midwives. The objectives

of the pilot studies were as follows:

i. To evaluate the clarity and precision of the questions and instructions in the

questionnaire.
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ii. To estimate the approximate time taken to complete the questionnaire.

iii. To make relevant changes to the questionnaire based on the responses from the
pilot study

iv. To get first hand experience of issues faced by participants when completing the

questionnaire.

The first group who participated in the pilot study were midwives doing higher degrees
at Massey University. The second group comprised of practising midwives from the
local midwifery clinic. In the case of midwives at the University, an information sheet
stating the objectives of the pilot study and a consent form was mailed to all the
students who were to attend a specific contact class scheduled at the University.
Midwives who consented to participate (N = 8) in the pilot study remained in the lecture
room after the scheduled class. The researcher gave a brief talk on alcohol consumption
during pregnancy after which the preliminary questionnaire was distributed for

participation.

Each participant noted the time taken to complete the questionnaire. During
participation individual queries were answered on a one-to-one basis and active
discussions followed after all the midwives completed the questionnaire. However, the
second pilot study was not done in a similar manner. A brief talk on alcohol during
pregnancy was arranged during the lunch hour at the local midwifery clinic. Following
this talk the information sheet, consent form and the questionnaire were distributed to
all the midwives present. There was no opportunity for the midwives to participate on
the spot due to time constraints. Midwives were advised to note down the time taken to
complete the questionnaire. They were also asked to note their comments with regard to
availability of information and clarity of the questions and instructions, against any
question that posed a problem. Arrangements were made to collect the completed forms

in a week’s time, at the end of which 10 midwives participated in this pilot study.

The changes made to the preliminary questionnaire as a result of the pilot studies and
the construction of the final questionnaire are discussed below. Please note that
reference to questions in the preliminary questionnaire will be hereafter denoted with a

small “q” and that referring to the final questionnaire will be denoted with a capital “Q”.
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Question 1: This question comprising of two sub-questions (Q la and 1b) was designed
to collect information on the type of current practice and the number of years of

experience, in the current practice of midwives.

La. Type of midwife:

Please circle the number beside one option that best describes your current practice
as a midwife.

1 Independent midwife.

2 Shared care.

8. Hospital-based midwifery care.
4. Labour-only care

5 Antenatal care

6 Post-natal care.

] Any other. Please specify

88. Not Applicable.
99. Don't Know.

1.b. Experience:

You have been working as the above said midwife in New Zealand for:

Please include only the number of years of your current type of practice and circle the
most appropriate option.

1. Less than 2 years.
2. 2-5 years.

8, 5-10 years.

4.

More than 10 years.

88.  Not applicable.
99, Don't know.

Question la of the preliminary questionnaire was tested and adopted as such in the final
questionnaire. With respect to experience (q 1b and Q 1b), the pilot studies revealed that
midwives were prone to change their type of practice over a period of time. Hence, in

the final questionnaire the term “Current” was introduced to overcome this problem.
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Question 2: This question comprising of 4 sub-questions (2 a, b, ¢ and d) was designed

to collect background information of the clientele of midwives.

2.a. How many clients have you had in the past year?

Please tick (v) in the appropriate box.

Number of Clients

Below 11-20
10

21-30

31-40 | 41-50 | 51-60

61-70

71-80

81-90

>90

2.b. What number of your clients in the past year was categorised as follows?

Please tick (v) in the appropriate box.

Number of Clients

Age Group | None
L

1-5

6-10 | 11-20

21-40

41-60

61-80

81-100

Above
100

Teenage
14-19 years

Young adults
20-2S years

Adults
26-35 years

Older adults
> 35 years

2.c. What number of your clients in the past year was categorised as follows?

Please tick (v) in the appropriate box.

Number of Clients

Income | None
Group
7

1-5

6-10 | 11-20

21-40

41-60

61-80

81-100

Above
100

Benefit
only

Middle

Income i

High

Income ]
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2.d. What number of clients in the past year was categorised as follows?

Please tick (v) in the appropriate box.

Number of Clients

Marital None | 1-5 6-10 | 11-20 | 21-40 | 41-60 | 61-80 | 81-100 | Above
Status 100
[ 2

Married

Partnered

Single

Question 2a specifically aimed at collecting information on the total number of clients
of midwives in the year preceding the survey. Questions 2b, 2c and 2d aimed at
collecting information on the number of clients according to age, income group and

marital status.

In the pilot studies, information on total number of clients was collected for two time
periods, “Past year” (q 1c¢) and “Past month” (q 1d). The pilot study revealed that setting
the time frame for the “Past year” provided information from a larger number of clients
and also enabled the comparison of the proportions of clients of midwives according to
various age groups, to the actual pregnant population of New Zealand for the year 1999.
Hence the time period of a year preceding the survey was adopted in the final
questionnaire and all questions relating to the past month of practice (q 1d, 1f, 5b, 5d &

5f) were abandoned.

In the preliminary questionnaire q lc (number of clients in the past year) and 1d
(number of clients in the past month) were open-ended and no ranges were provided.
Personal discussions with midwives indicated that midwives with client load could give
information on the number of total clients in their practice with ease and hence this
format was used in the preliminary questionnaire. With respect to number of clients of
various age groups (q le and 1f), close-ended questions were used and an option was

provided for the midwives to either stipulate the actual number or use the ranges
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provided. The pilot studies showed that most midwives preferred using ranges and

hence this format was consistently adopted in the final questionnaire (Q 2a, 2b).

In the pilot studies, the objective of question 1e was to ascertain the number of clients of
the midwives according to “Age group” for the year preceding the survey. With respect
to demographic characteristics of the clients of midwives the research gave more
emphasis on “Age”, as literature reviewed on drinking habits of women of childbearing
age indicated “Age” as a factor that clearly demarcated drinking styles. However, based
on further discussions with the supervisors and the Research Officer of the Alcohol
Advisory Council, in the final questionnaire, questions on the number of clients of
various income (Q 2c) and marital status (Q 2d) were also included in the final
questionnaire. These two questions were not further piloted but a format similar to other
questions on numerical information was adopted in the final questionnaire. As data to
achieve the first objective of the study was collected from a secondary source,
(Midwives), it was perceived to be impractical to include questions on alcohol
consumption for each of the demographic variable. Hence, based on the literature
reviewed, the question on alcohol consumption was formulated only for the “Age”
variable (Q 3a). The other demographic variables were included solely for the purpose
of understanding the distribution of the clients of midwives according to their

demographics.

Question 3: This question comprising of 6 sub-questions (3 a, b, ¢, d, e and f) was
designed to meet the first objective of the study, which was to assess the prevalence of
drinking among the clientele of midwives. The objective of question 3a was to collect
information on the number of drinking clients among the clientele of midwives
according to “Age group”. This question in the preliminary questionnaire (q 5a and 5b)
provided the option of either giving the actual number of clients or using the ranges. It
also asked information for the “Past year” and “Past month”. As already explained with
respect to question 2, the use of ranges and the time period of “Past year” were adopted

in the final questionnaire.

3.a. How many of your clients of various ages in the past year would have consumed
any beverage alcohol during pregnancy?



Please tick (¥) in the appropriate box against each age category.

Number of Clients
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Age Group None

1-5

6-10

11-20

21-30

31-40

41-50

Above
50

Teenage
14-19 years i

Young adults
20-25 years ;

Adults
26-3S years 1

Older adults
above 35 years 1

3.b. How many of your clients who consumed any beverage alcohol during pregnancy
in the past year of your practice could be categorised as follows:

Please tick (v) the appropriate box against each style of drinking.

Number of Clients

Type of drinkers
v

None

1-5

6-10

11-20

21-30

31-40

41-50

Above
50

Occasional drinkers

Have one drink a day

Have more than 1
drink a day

Occasional binge
drinkers

Regular binge
drinkers

Deny drinking, but
you believe they do

The objective of the above question was to collect information on the style of drinking

exhibited by the clients of midwives. The terminologies used to define the type of

drinkers were determined after personal discussions (see Section 4.3.2) with midwives

on this issue. Discussion with midwives also revealed that they sometimes come across

clients who denied any drinking when the midwife believed in fact they were drinking

in pregnancy. Hence this question was also included. In the preliminary questionnaire (q
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Scand q 5d) this question provided the option of either giving the actual figure or using
the ranges. It also asked information for the “Past year” and “Past month”. As seen
above the use of ranges and the time period of “Past year” were adopted in the final

questionnaire for reasons already stated earlier.

3.c. What number of your clients in the past year reported having consumed any
beverage alcohol before realising they were pregnant?

Please tick (v) in the appropriate box against each type of drinking.

Number of Clients

Type of None 1-4 5-7 810 | 11-13 | 14-16 | 17-19 |20 and
drinking above
Occasional
drinking 1 2 3 4 5 6 7 8
Regular
drinking 1 2 3 4 5 6 7 8
Binge
drinking ) 2 3 4 5 6 7 8

The objective of question 3c was to collect information on the number of clients who
reported having consumed alcohol when pregnant, prior to recognition of pregnancy.
However it should be mentioned that this is not a question routinely asked by the
midwives. On discussing with midwives issues of drinking in pregnancy, they indicated
that many pregnant women did confide in them if they had drunk any alcohol prior to
recognition of pregnancy. This question was piloted (q Se and 5f) and changes were
made with respect to use of ranges and use of “Past year” as the time frame for which

this information was to be collected.

3.d. Do you see women giving birth while heavily under the influence of alcohol?
Please tick (¥) in the appropriate box.

1. Yes 2. No

If your answer is “NO” then please go to Q 4a.

3.e. If yes, how many such cases have you seen in the past year?
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Please tick (¥) in the appropriate box.

Number of Clients

None 1-4 5-7 8-10 11-13 14-16 17-19 20 and
above

3.f. From your knowledge, please comment on the most likely type of antenatal care
these women would have received during their pregnancy:

Please tick (v) in the appropriate box.

Number of Clients

Cateiories None Few Some Many | Nearly
all

No antenatal care

Some antenatal care

Full antenatal care

Others

Another important issue addressed by the current study was to assess the prevalence of
women who gave birth under the influence of alcohol. The research aimed to assess the
frequency of such occurrences in the year prior to the survey and the most likely
antenatal care of such women during pregnancy. This question (q 6a) was tested in the
pilot studies, the outcome of which was to include questions 3d and 3f in the final
questionnaire. Question 3d asked if the midwives saw such cases of women and were
provided a “Yes” or “No” option. All midwives who answered, “Yes” were then asked
how many such cases they had encountered in the past year. Discussion with the
Research Officer of the Alcohol Advisory Council resulted in including question 3f in
the final questionnaire, which aimed at assessing the most likely type of antenatal care

received by such women.

Question 4: This question comprising of 5 sub-questions (4 a, b, c, d and e) was
designed to achieve the second objective of the study and aimed at evaluating the
attitudes and knowledge among midwives about the effects of alcohol intake in

pregnancy.
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4.a. Had you heard of foetal alcohol syndrome before receiving this survey?

Please circle the appropriate answer.

1. Yes 2. No
4.b. Had you heard of other alcohol-related effects before receiving this survey?

Please circle the appropriate answer.

1. Yes 2. No

Question 4a and 4b were designed to assess whether midwives had heard of foetal
alcohol syndrome and other alcohol related effects. This question was tested in the pilot
studies (q 2b and 2c) and adopted as such in the final questionnaire. However, in the

preliminary questionnaire, q 2b and 2c were followed by a third question (q 2d).

q 2d. If yes (ie you have heard of foetal alcohol syndrome and other alcohol related
effects), please give your comments on what you think are the symptoms of other

alcohol related effects.

This question aimed to assess the knowledge of midwives on symptoms related to other
alcohol related effects. Piloting this question revealed it did not produce any useful

information and hence was abandoned from the final questionnaire.

4.c. Personally, during pregnancy would you:

Please circle the number beside the most appropriate option.

Abstain totally from alcohol.

Have a drink about /ess than once a month.
Have a drink about once a month.

Have a drink about once a week.

Have a drink a day.

Have more than a drink a day.

Other, please specify

saliien Lot s

. Not applicable.
88. Do not want to answer.
99. Don’t know.
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4.d. Would you consider the types of alcohol listed below safe to consume during
pregnancy? If yes how much would you consider safe?

Please tick in the appropriate box and fill in the last box against all your "Yes"
answers.

Options
| Type of alcohol | No | Yes | If ‘Yes’ How many 3
¥ Units per occasion  Units per week
Beer
1 2
Wine
1 2
Spirits
1 2

4.e. As a professional, what role do you think alcohol could play in the lives of
pregnant women?

Please tick in the appropriate box and fill in the last box against all your "Yes'"
answers.

Options
Criteria No Yes If ‘Yes’ how many
v Units per Units per
Occasion Week
Can be consumed throughout
pregnancy. 1 2 3
Can be consumed during 1*
trimester of pregnancy. 1 2 3
Can be consumed during 2"
trimester of pregnancy. | 2 3
Can be consumed during 3™
trimester of pregnancy. ) 2 3
Can be consumed while
socialising. i 2 3
Can be consumed to help in
relaxing the mother. ] 2 3
Can be consumed to help
prevent premature labour. | 3 3
Stout (beer) can be consumed
for its iron content. ) 2 3
Can be consumed to induce
delayed labour. : ; ;
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Question 4a (q 4a) of the preliminary questionnaire was initially designed to collect
what the personal opinions of midwives were on women drinking in pregnancy. This
was a close-ended question with 6 options in the preliminary questionnaire. The pilot
studies revealed that rephrasing this question would prove to more useful and would
give a better reflection of the personal opinion of the midwife on the issue of alcohol
consumption in pregnancy. Hence midwives were asked (Q 4c) what they would do in
their own pregnancy and 10 options were provided. Midwives also had the opportunity

to fill in an answer that was not provided by using option number 7.

Question 4b of the preliminary questionnaire was tested and used after minor changes in
the wording of the question in the final questionnaire (Q 4e). The “Unsure” option in q
4b was not included, as all midwives who participated in the pilot studies answered this

question.

Question 4d of the preliminary questionnaire was tested and adopted in the final
questionnaire (Q 4d) with minor wording changes. Question 4c of the preliminary
questionnaire was found to be not useful as it was a repetition of q 4b and hence was
abandoned. In the final questionnaire (Q 4d and 4e) changes were made to how much
alcohol was perceived to be safe by asking midwives who answered, “Yes” to the
various categories in Q 4d and Q 4e to include the number of units per occasion and per

week that the midwives perceived safe for consumption.

The specific objective of question 4c was to assess the personal opinions of midwives
on the issue of alcohol consumption in pregnancy and that of 4d was to assess the
perceptions of midwives on a safe type of alcohol. Midwives who answered “Yes” to
any of the type of alcohol listed were also asked how many units they would consider
safe, per occasion and per week. The specific objective of question 4e was to assess the
professional attitudes of midwives toward drinking in pregnancy. As seen above, the
question asked specifically about the three trimesters of pregnancy and throughout
pregnancy. It also asked questions on the professional opinions of midwives on the role
of alcohol in various other situations, for example alcohol consumption during
socialising in pregnancy. The research also aimed to assess whether the personal
opinions of midwives towards alcohol in pregnancy had any influence on their

professional opinions. Hence, the underlying aim of questions 4c, 4d and 4e was to look
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for an association between personal opinions and professional opinions of midwives on
the issue of alcohol consumption in pregnancy. The study also aimed at assessing the
influence of midwives with client load on their clients’ drinking behaviour in
pregnancy. This objective (part of objective 1) was achieved by assessing the
prevalence of drinking among the clientele of midwives according to the midwife’s

personal opinion.

Question 5: This question comprising of 2 sub-questions (5a & b) was designed to

contribute in achieving the third objective of the study.

S.a. How many cases do you see in a year of infants that you think have been affected
due to alcohol intake by the mother during pregnancy?

Please tick (v) in the appropriate box.

Number of infants

None 1-4 5-7 8-10 11-13 14-16 17-19 20 and
above

5.b. How commonly have you come across the symptoms listed below in new-borns in
the past year?

Please tick (v) in the appropriate box against each symptom.

Options

Symptoms Very Common | Sometimes | Never
common

Disturbances in sleep patterns.

Facial and body tremors.

Kept their eyes open for a long
time. i 2 3 4

Touched their hands to their
faces frequently. | 2 3 4

Poor sucking pressure.

Takes longer to suck after
contact with nipple. ) 2 3 4

Restless, irritable and is active
a longer time. ) 2 3 4
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Question S5a aimed to assess the encounter of midwives with infants perceived by them
to be affected by maternal alcohol consumption. In the preliminary questionnaire, the
above question (q 6¢) was open-ended. However, in the final questionnaire ranges were
incorporated and the question was adopted with minor changes to the wording of the

question.

Question 6b in the preliminary questionnaire aimed at assessing the encounter of
midwives with abnormalities in infants born to mothers who gave birth under the

influence of alcohol.

q 6b. Do you see any abnormalities in infants of the above-mentioned mothers (women

giving birth heavily under the influence of alcohol) at birth or later? Please comment.

However, this question was not well answered by the midwives and hence was deleted
from the final questionnaire. Instead, a new question (Q Sb) was developed based on the
literature that associated specific symptoms in newborn infants of heavy drinkers.
Some of the symptoms at birth associated with heavy maternal alcohol consumption in
the Seattle longitudinal study were poor neonatal habituation, decreased sucking
pressure, increased tremulousness, irritable and remained active a longer time
(Streissguth ef al., 1981). As part of the Seattle longitudinal study, Landesman-Dwyer
et al. (1978) in a naturalistic observation of infants born to women who were heavy
social drinkers in pregnancy found an increased incidence of hand to mouth activity and
inability to sleep. Sleep disorders were also seen in infants born to heavy drinkers in the

study by Rosett et al. (1979).

In a prospective study by Coles et al. (1985), infants exposed to alcohol during any
period of gestation, born with no characteristics of foetal alcohol syndrome and
diagnosed to be otherwise healthy, still showed significant alterations in reflexive
behaviour and increased levels of activity compared with non-exposed infants. In the
latter study infants exposed throughout pregnancy to alcohol showed signs of instability
in the central nervous system like tremors. Question 5b aimed to assess the encounter of
midwives in the year prior to the survey with some of the symptoms in newborns

associated in the literature with heavy prenatal exposure to alcohol.
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Question 6: This question comprising of 4 sub-questions (6a, 6b, 6¢c and 6d) was
designed to contribute in achieving the third objective of the study and to assess the
usefulness of certain tools for midwives to communicate effectively on the issue of

alcohol consumption in pregnancy.

6.a. How many of your clients have experienced miscarriage in the past year of your
practice?

Please tick (¥) in the appropriate box.

Number of miscarriages

Time of Not sure None 1-2 3-5 6-10 Above 10
pregnancy cases/year | cases/year | cases/year | cases/year

First six weeks

6-12 weeks

13-24 weeks

Above 24
weeks ! 2 3 4 s 6

Spontaneous abortion or miscarriage has been associated in the literature with varying
levels of alcohol consumption in pregnancy (Kline et al., 1980, Kesmodel, 2002). The
objective of question 6a was mainly to evaluate the frequency in the occurrence of
miscarriage at various stages of pregnancy among the clients of the midwives. The
study also aimed to assess if there was a correlation between the number of miscarriages
and the proportion of drinkers according to style of drinking in the clientele of
midwives. This question was piloted (q 3a) and was adopted in the final questionnaire
with minor changes to the wording of the question. However, it must be stated at this
point that the term “miscarriage” adopted in this study to describe loss of foetus up to
and above 20 weeks of gestation is not concurrent with current definitions used.
According to the New Zealand Health Information Service (2001), a foetus that is dead
and expelled from the mother after the 20" week of gestation is referred to as “still
birth”. Although it was unfortunate that the latest terminologies were not adopted in the
current research it is unlikely to have affected the purpose of this question, which was to

assess the prevalence of foetal death in the clientele of midwives. The discrepancy seen
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with respect to the terminology used in the current research is also unlikely to affect the
discussion with respect to a possible outcome of maternal alcohol abuse as these
terminologies have been used concurrently in the literature ((Kline et al., 1980,

Kesmodel, 2002).

6.b. How would you rate the issues listed below as to the level of concern they have
caused in your practice as a midwife:

Please tick (¥) in the box of the most appropriate level of concern against each issue.

Level of Concern

Issues Not Caused Caused Caused Caused
caused Mild Moderate High Extreme
7 Concern Concern Concern Concern Concern

Recreational drugs

Prescription drugs

Alcohol

Smoking

Young pregnant
teenager 1 2 3 4

Older pregnant women

Preparedness for

motherhood 1 2 3 4
Diet during
pregnancy i 2 3 e

The objective of question 6b was to evaluate the level of concern caused by alcohol
consumption as an issue in comparison with other common issues faced by midwives in

their practice. This question (q 2a) in the pilot study read as,

To what level of concern would you categorise the issues listed below in your practice

as a midwife?

The pilot study revealed that the question lacked clarity and inclusion of the “Other”
category did not provide any useful information. Hence this question (Q 6b) was

reworded and the “Other” category was not included in the final questionnaire.
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6.c. How many cases would you have encountered of birth defects listed below during
your current midwifery practice in New Zealand?

Please tick (v) in the appropriate box against each birth defect.

Number of Cases

Type of birth defect | Don’t | Never | Below 6-10 11-20 21-30 | Above
¥ know S cases cases cases cases | 30 cases

Spina bifida

Microcephaly

Hydrocephaly

Cleft palate/lip

Polydactyly
(abnormal number of
fingers and toes) 1 2 3 4 5 6 7

Syndactyly (webbing
or joining of fingers &
toes) 1 2 3 4 5 6 7

Club feet.

Down syndrome

Fetal alcohol
syndrome 1 2 3 4 5 6 7

Peculiar faces*
1 2 3 4 5 6 7

*Peculiar faces may include protruded forehead, sunken nasal bridge, short upturned nose,
retracted upper lip, receding chin and deformed ears.

The rationale behind question 6¢c was to assess the encounter of midwives with
noticeable birth defects during their current midwifery practice. The specific objective
of this question was to compare the encounter of midwives with foetal alcohol
syndrome and peculiar faces and their encounter with other obvious birth defects. As
birth defects are not seen often (which was evident from the pilot studies), midwives
were asked to state the number of cases seen in the years of their current midwifery
practice and this figure was then standardised® for cases of birth defects seen per year.
Literature reviewed in Chapter 2 indicated that microcephaly, cleft palate, cleft lip, and

abnormalities in the growth of fingers and toes were commonly seen in infants exposed

%2 Standardisation of the number of cases of birth defects for a year was done by dividing the number of
cases seen in their current midwifery practise (Q 6¢) by the number of years of experience (Q 1b) in their
current midwifery practice.
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in utero to high levels of alcohol (Autti-Ramo et al., 1992a). Discussions with midwives
also indicated that midwives quite frequently encounter the birth of infants with
“Peculiar faces” and used the term “Funny looking kids” as a colloquial terminology to
describe such infants In a study by Little et al. (1990), on examining hospital records,
the authors found that “Facies”, a terminology used for a cluster of minor dysmorphic
features, was seen only among infants born to drinking mothers. Hence this question
was also included to assess the possible prevalence of “Peculiar faces” in New Zealand.
Specific definition of peculiar faces associated in the literature with maternal alcohol
consumption by Jones and Smith (1973) was provided as a caption to the table to enable
the midwives to give more accurate estimates. Other common birth defects such as

Down syndrome and spina bifida were also included for the purpose of comparison.

In the preliminary questionnaire, this question (q 3b and 3c) was piloted for two time
periods namely, in the “Past year” and “During your career”. The aim of this exercise
was to test the appropriate time period for which information on the encounter of
midwives with various birth defects was to be collected. The pilot study indicated that,
as birth defects do not occur frequently it was best to collect this information for a
longer time period. However, the use of the latter option (during your career) also
created some confusion among midwives as many worked as nurses prior to becoming
midwives. Hence, in the final questionnaire (Q 6c¢) changes were made to the wording
of this question and the time period “In your current midwifery practice” was adopted.
Definitions of terminologies that may have been unfamiliar to midwives were also

included in parenthesis under the birth defect.
6.d. Alcohol intake is a very sensitive issue to talk about with clients. Do you think that
the following tools would help you in discussing this issue with your clients?

Please circle one appropriate answer against each tool
Training in effective communication. 1. Yes 2. No

Knowledge of how much alcohol is safe. 1. Yes 2. No

Training to recognise early symptoms in
an infant exposed to alcohol in utero. 1. Yes 2. No

Education on alcohol in pregnancy for midwives 1. Yes 2. No

Education on alcohol in pregnancy for mothers 1. Yes 2. No
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Literature reviewed has indicated primary maternity caregivers can effectively provide
intervention in reducing the risk for the prevalence of alcohol related effects (Jones-
Webb et al., 1999; Hilton & Condon, 1989; Thlen ef al., 1993). However, literature also
shows that the educational needs of primary maternity caregivers on the issue of alcohol
consumption in pregnancy may be an on-going process (Nanson ef al., 1995; Diekman
et al., 2000) as new research is undertaken and more is known about the adverse effects
of alcohol consumption. Question 6d aimed to assess the usefulness of certain tools
including education of midwives, for enabling them to effectively communicate with
their clients about the adverse effects of alcohol consumption in pregnancy. This
question was piloted (q 7b) and, following the suggestions made by those midwives
who participated in the pilot studies, two other tools namely education on alcohol in

pregnancy for midwives and for mothers were included.

Question 7a of the preliminary questionnaire on piloting did not reveal any useful
information by itself. Hence this question was combined with question 7b of the
preliminary questionnaire. In the final questionnaire this question was reworded for
better clarity and two other “Tools” were included following suggestions made in the

pilot studies by participating midwives (Q 6d).

Question 7: The aim of this question was to collect information on the region and place

(Urban or rural) of practice.

7.a. The place where you practised in the past year was a:

Please circle the number beside the area that best describes your place of practice.

1. Farming or rural area.
. Town.
3. City.

88. Not applicable.
99. Don’t know.
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7.b. The area in which you practised in the past year was:

Please circle the number that best describes the area you practice.

1. Northland 10.  West Coast
2. Auckland 11.  Canterbury
8. Waikato 12.  Otago

4. Bay of Plenty 13. Southland

S Gisborne 14.  Tasman

6. Hawkes Bay 15.  Nelson

. Taranaki 16.  Marlborough
8. Manawatu - Wanganui 17.  Any other

9. Wellington

7.c. Do you wish to receive a summary of the results of the study?

1. Yes 2. No

Questions 8a and 8b of the preliminary questionnaire were compressed and the changed
version was included in the final questionnaire (Q 7a and 7b). This change was not
made as a result of the pilot study but was the outcome of discussions held with the
statistician. Questions 7a and 7b aimed at collecting demographic details of the practice

of midwives and question 7c was included to allow provision of a summary of results*

on the key objectives of this study to those midwives who were interested.

Questions 2d and 2e of the preliminary questionnaire were found not to produce any
useful information in the pilot studies and hence were not included in the final

questionnaire.

The second and third objectives of the pilot study were to assess the average time taken
to complete the questionnaire and to get a first hand experience of issues faced by the
participants of the survey. The pilot studies revealed that on average, midwives took
about 30 to 45 minutes to complete the questionnaire. With respect to issues faced by
participants, the major constraint was the length of the questionnaire. As this was a

base-line study, questions on a number of issues had to be asked to lay the foundation

* This summary is in Appendix 6
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for future research in New Zealand. The use of ranges for all questions asking numerical

data was employed to help improve the ease of participation in the survey.
4.3.6 Methods employed to improve response rate:

Health professionals in general are widely believed to be a difficult population to survey
(Berry & Kanouse, 1987). Studies have also shown that factors that affect response rates
of surveys on health professionals were research sponsor, the extent of follow-up,
questionnaire length and the relevance of the topic to the respondent (Shosteck and
Fairweather, 1979). Other studies have shown that researcher status can also affect
response rate (Brennan, 1990). Studies have also shown that the use of reminder letters,
reply paid envelopes and providing monetary incentive are effective methods for

achieving higher response rates (Brennan, 1992; Brennan et al., 1993).

The methods used in the current research to improve response rate to the study are
discussed below. The Alcohol Advisory Council and the Foetal Alcohol New Zealand
Trust agreed to provide letters** of support for the research. As already cited previously,
studies have shown that sponsors of research can affect response of health professionals
to the study. Hence support letters from two important organisations, the Alcohol
Advisory Council, a Crown Institute and Foetal Alcohol New Zealand trust, a non-
profitable organisation working towards increasing the awareness of alcohol related

effects in New Zealand, were used to accentuate the importance of the study.

The slogan “Let us strive together to provide the best care to the mother and the
precious life within her” was developed by the researcher with the aim of building a
common bridge between the professional interests of the researcher and those of the
respondents. This slogan was printed on the questionnaire and on the reminder letters.
Two reminder letters* were also used in the current research to improve the response
rate to the survey. The first reminder letter was mailed out after a gap of 14 days to
those midwives who had not responded to the survey. The second reminder letter along

with another copy of the questionnaire was again mailed out after a further 14 days to

* The letters of support from the Alcohol Advisory Council and from Foetal Alcohol New Zealand trust
are in Appendix 7a and 7b.
> The reminder letters used are in Appendix 8a and 8b.
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those midwives who did not respond to the first reminder letter. A reply paid envelope

with a code number for each midwife was also included with each of the mail-outs.

In addition, it was also announced that a prize of 300 dollars would be offered to one
randomly selected midwife among those who participated in the study. It was indicated
that this prize-money was to be used towards membership fees of a professional
organisation the midwife was associated with. As indicated in the information sheet, the
reply-paid envelopes were used to randomly select one midwife to receive the prize-

money, as these were number coded for each midwife.

4.3.7 Eligibility criteria and time frame:

The research aimed to set a time frame for which data was to be collected. This time
frame was the immediate year prior to the survey. Hence an eligibility criterion was
included so that those midwives who had not practised in the immediate past year were
not eligible to participate in the study. Such midwives were requested to return their

questionnaire unanswered, using the reply-paid envelope.

4.3.8 The Sample:

The target population of this study was current practising midwives. The list of all
midwives in New Zealand was processed from the latest 1999 electoral roll*®, which
formed the sampling frame of the current research. The sampling frame consisted of
1991 names and addresses of midwives. The number of midwives who had renewed

847 As the number of

their annual practising certificates for the year 1998-1999 was 186
midwives in the sampling frame of this study was similar to the total number of
practising midwives it was assumed that the sampling frame comprised of a high
proportion of practising midwives. However, it should be mentioned at this point that no
formulae was used to determine the sample size of the study sample. One reason for this
omission was primarily due to the fact that the design of this study was novel in New

Zealand and hence estimating the population proportion by prior information (Hair et

* The latest electoral roll for all aged between 20 to 65 years of age was purchased from the Electoral
enrolment centre, Wellington.
7 personal Communications, Appendix 9
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al., 2000) that is required for the calculation of sample sizes would not be possible.
According to Hair et al. (2000) the objective of calculating sample sizes is primarily for
obtaining statistics that have accounted for the variability of the population
characteristic under investigation, the level of confidence desired in the estimate and the
degree of precision in the estimation of the population characteristic. One way to
account for all the above factors to produce an estimate of reasonable precision is to
have a large enough sample size. Hence, anticipating a response rate of 50% for health
professionals (Hoise, 1995), a computer generated (using SPSS) random sample of 1000
midwives was then selected from the sampling frame as the study sample. A package
with the questionnaire, the information sheet, and letters from the Alcohol Advisory
Council and the Foetal Alcohol New Zealand Trust was mailed to each individual in

this random sample of 1000 midwives.

4.4 Data entry:

For the purpose of treating the information provided by the participants of this research
confidentially, all questionnaires were separated from the reply-paid envelopes and
stored in a filling cabinet. The questionnaire was then recoded and checked for
completion and response status of the participant was entered on to a new database as
“Returned not practising”, “Returned completed” and “Returned partially completed”.
Of the 1000 midwives surveyed, 445 (44.5%) participated in the study, 235 (23.5%)
returned the questionnaire as they were not practising at the time of the study and 303
(30.3%) did not respond to the study. There is a possibility that a small proportion of
midwives who returned the questionnaire were un-willing to participate in the survey.
However, based on the eligibility criteria set for this research, all midwives who
returned their questionnaire in the reply-paid envelope provided were treated as
“Returned not practising”. Furthermore, the addresses of 17 midwives (1.7%) had
changed and could not be traced and hence were labelled as “Gone no address” (GNA).
Data from the questionnaires were entered onto a SPSS spreadsheet by the researcher,
using the built-in coding system from the questionnaire, creating a new database with

the responses from the midwives.
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4.5 Statistical methods:

All analysis in the current research was executed using the Statistical Package for Social
Sciences (SPSS), Version 10.0. Individual statistical procedures used are discussed
below under each objective and unless otherwise stated the acceptable level of
significance was fixed at < = 0.05. Explanations of the various statistical procedures
used for the current research and cited in this chapter are from the information provided

by SPSS, Version 10.0.

4.5.1 Statistical procedures used to provide background information of midwives

and their clients:

The background information on midwives (Q 1) and their clients (Q 2) is reported in
Chapter 5. Analysis of variance was executed to investigate for differences in the mean
age of midwives according to response status. Comparisons were also made between
the proportions of midwives in the study sample (N = 1000), in the sample of all
respondents (N = 445) and in the sample of midwives with a client load (N = 257),
according to the regions of New Zealand. As depicted in the map of New Zealand
(Appendix 10), for the purpose of the current research, New Zealand was divided into 4
major regions, namely upper North Island, central North Island, southern North Island
and South Island. The upper North Island region comprised of Northland, Auckland and
Waikato regions. The central North Island comprised of Bay of Plenty, Gisborne,
Hawkes Bay and Taranaki regions. The southern North Island comprised of Manawatu,
Wanganui and Wellington regions. The West Coast, Canterbury, Otago, Southland,
Tasman, Nelson and Malborough regions formed the South Island region in this
research. Similar comparisons were also carried out between the metropolitan and
provincial regions of New Zealand. Midwives from urban Auckland, Hamilton,
Wellington, Christchurch and Dunedin were grouped as from the metropolitan cities of
New Zealand and those from all the other regions were grouped as from the provincial
regions of New Zealand. Comparisons were also made between the distribution of
midwives in the current study according to regions and that seen in the Nursing and

Midwifery Workforce Survey (2000).
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Frequency distribution of midwives according to type of midwifery practice and
experience in the current midwifery practice were also computed. Similarly, experience
of midwives in their current midwifery practice and the distribution of midwives
according to client load were also computed for midwives with a client load (N = 257).
Comparisons were also made between the proportions of midwives with a client load
according to type of practice in the current study and that seen in the Nursing and

Midwifery Work Force (2000).

Proportions were used to depict the distribution of the clients of midwives according to
age, income and marital status. As numerical information was collected using ranges,
the mid-point of the ranges was adopted as the actual number and with respect to the
last open-ended range the lower limit was adopted as the actual number. The proportion
of clients of midwives according to various age groups was also compared with the

actual pregnant population of New Zealand for the year 1999.

4.5.2 Statistical procedures used to estimate the prevalence of drinking among the

clientele of midwives (Objective 1):

Of the 445 midwives who participated in the study, 289 midwives (64.5%) had their
own client load and 157 midwives (35.5%) did not have their own client load.
Midwives who indicated that they were (Q la) independent midwives, shared-care
midwives or hospital-based midwives were categorised as those having their own
client-load. Data on client number provided by these midwives was screened using a
scatter plot, by plotting the total number of clients (Q 2a) against the total number of
clients obtained by adding the number of clients in each age group (Q 2b)*.
Inconsistencies between the total number of clients (Q 2a) and the total computed from
the number of clients of various age groups were found in the data provided by 32
midwives who were excluded from all analysis pertaining to client information. For the
purpose of assessing the prevalence of drinking among the clientele of midwives only
data from midwives (N = 257) with their own client load were used. Information was
obtained from midwives on the number of clients who had consumed any beverage

alcohol in pregnancy according to various age groups (Q 3a). Similarly, information

“*® This analysis was done by the statistician.
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was also obtained on the number of clients with various drinking styles (Q 3b).
Proportions of drinkers of various age groups (Q 3a) and according to various styles of
drinking (Q 3b) were then computed by dividing the total number of drinking clients
under each category by the total number of clients (Q 2a) for each midwife. Raw values
were then subjected to standard log transformation techniques and changed to logit
values, which were then used for all the analyses. As the client-base between midwives
differed in size, the data were also weighted for the size of the client-base of the
midwives. The weight variable was computed as follows:
Number of clients in the clientele of each midwife

Weight Variable =

Mean number of clients
Mean and Median statistics were used to depict the distribution of pregnant drinkers in
the clientele of midwives according to their age group and drinking style. With respect
to all analysis and discussion of results of data on drinking style (Q 3b), the terms
“Regular drinking” and “Heavy drinking” have been used instead of “Have a drink a
day” and “Have more than a drink a day” respectively. The definition of heavy drinking
adopted in the current research is based on the definition*® used by Streissguth et al.,
(1981) in the Seattle longitudinal study. Differences in the prevalence of drinking
among clients of various age groups were also tested for the four major regions and the
metropolitan and provincial regions of New Zealand using the Analysis of variance.
Similar analysis was done to test for differences in the prevalence of drinking according
to age group and style of drinking between independent and hospital-based midwives
with client load and according to the personal opinion of midwives on alcohol
consumption in pregnancy. For this purpose all midwives who responded to Q 4c as
“Abstain totally from alcohol” were categorised as the “Abstinent” group and those

who ticked any other option were categorised as the “Lenient” group.

Difference in the proportion of drinkers among various age groups was tested using the
general linear model repeated measures test. Repeated measures ANOV A was executed
on logit of proportions of drinkers in different age groups and the confidence interval
and the significance levels were adjusted for multiple comparisons using the Bonferroni

€649
t

method. This method uses tests to perform pair-wise comparisons between group

“ In the Seattle longitudinal study, heavy drinkers were defined as those consuming on average two or
more drinks a day.
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means, but controls overall error rate by setting the error rate for each test to the
experiment-wise error rate divided by the total number of tests. Hence the observed

significance level is adjusted for the fact that multiple comparisons are being made.

Personal discussions with midwives also revealed that they sometimes come across
clients who totally deny any drinking contrary to the belief of the midwife. With respect
to research on alcohol consumption, denial of drinking is a problem faced by almost all
studies. In the current research the prevalence of denial of drinking among the clientele
of midwives was depicted using the mean and median statistic and differences in this
prevalence according to type and region of practice was investigated using the analysis

of variance.

Transformations similar to those described above were made to the raw data from
question 3¢ and the mean and median statistics were used for the purpose of depicting
the prevalence of drinking among the clients of midwives prior to recognition of
pregnancy. However, as data on drinking prior to recognition of pregnancy is not
routinely collected by midwives, only total prevalence and according to style of
drinking has been reported and no further analysis has been done to investigate whether

the prevalence differed according to region and type of practice.

For the purpose of assessing the encounter of midwives with women giving birth under
the influence of alcohol, responses from all (N = 445) midwives who participated in the
survey were analysed. Differences in the proportions of midwives who had seen women
giving birth under the influence of alcohol from the upper North Island, central North
Island, lower North Island and the South Island were investigated using chi-square
analysis. The number (midpoint of the range) of such cases seen in the year preceding
the survey was depicted using the Mean statistic. Differences in the mean number of
cases between the four regions and the metropolitan and provincial regions were
investigated using Analysis of Variance (ANOVA). Midwives were also asked to
comment on the most likely type of antenatal care received by such women and the
most frequent answer against the categories provided was assessed using the Mode

statistic.
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4.5.3 Statistical procedures used to assess the attitudes and knowledge of midwives

on alcohol consumption in pregnancy (Objective: 2):

For the purpose of assessing the attitudes and knowledge of midwives on drinking in
pregnancy responses of all midwives (N = 445) were analysed. The number of
midwives who had heard about foetal alcohol syndrome and other alcohol related
effects were expressed as proportions. Chi-square analysis was used to test for
differences in the awareness of foetal alcohol syndrome and alcohol related effects

according to type and region of practice.

The study aimed to assess the personal opinion of midwives on the issue of drinking in
pregnancy. These opinions were depicted using proportions. Furthermore, chi-square
analysis was executed to investigate whether these opinions differed according to type
and region of practice. Similarly, the professional attitudes of midwives on the role of
alcohol in the lives of pregnant women were assessed for various trimesters and for
other reasons in pregnancy. The results of the above analyses are expressed as
proportions. Midwives were also asked to indicate what they thought was a safe level of
drinking expressed as units of alcohol per occasion and per week in pregnancy. The
Mean statistic was used to depict the results of this analysis. Analysis of variance was
used to investigate whether there were any differences in the mean number of units
perceived to be safe according to type and region of practice. Furthermore, chi-square
analysis was executed to investigate whether there was an effect of the personal
opinions of midwives on their professional attitudes toward the role of alcohol in
pregnancy. The Phi coefficient and Cramer’s V statistic were used to measure the

apparent strength of association between the nominal variables studied.

The study also assessed the perceptions of midwives as to a “Safe 