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ABSTRACT

The study examines the perceptions of diet and nutrition and measures the
nutritional consumption of primagravid women, during pregnancy and post
partum. The aim was to establish the nutritional knowledge and nutritional
status of such women, based on self-reported diet diarics. Quantitative and
qualitative data were collected from a sample of 39 primagravid women
recruited from five general medical practices in Wiltshire, England, United
Kingdom. Thirty-nine participants took part in the study during the first
trimester of pregnancy and 37 continued in the study to six months post
partum, keeping a self-reported diet diary for one week at the end of the first
trimester, third trimester and six months post partum. At the same points in
time, participants completed a Likert scale questionnaire based on the Theory
of Planned Behaviour (Ajzen, 1985) that measured attitudes and intentions
towards eating habits during pregnancy. Interviewer administered
questionnaires were conducted at each time point to assess the participants
socio-economic status and nutritional knowledge. The self-reported diet
diaries were analysed using Dietplan software that measures nutritional intake
based on Recommended Daily Allowances (RDAs). Results indicate that some
women had under-consumption of a number of nutrients pre and post partum
while some participants over-consumed a number of nutrients during their
pregnancy. There were gaps in the nutritional knowledge of some participants,
suggesting that revised nutritional educational policies should be introduced.
Time was the major determinant of poor nutrition post partum, suggesting a
need for time management and educational interventions for primagravid
women. Small hospitals with Baby Friendly Accreditation were rated more
positively than large general hospitals. These results suggest a need for larger
hospitals to work towards Baby Friendly Accreditation. The study ascertained
that there is a scarcity of research into the effects of over-consumption of
nutrients during pregnancy and a recommendation is made to address this
issue. A further recommendation is that modifications should be made to the
Theory of Planned Behaviour (Ajzen, 1985) on the basis of the findings of this
study which suggest that the model should be looked at in reverse, as the
influence of a number of factors reduced over time. A modified model of the
Theory of Planned Behaviour (Ajzen, 1985) is proposed.
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Introduction
The United Kingdom (UK) ranks eighteenth in the world for early childhood
mortality and is considered by the United Nations Development Programme to
be one of the most unequal industrialised nations in the world, with regard to
child health (UNICEF, 2002). Because of concerns over the inequalities in
health, the British Government commissioned the Acheson Report on
Inequalities in Health in the UK (Independent Inquiry into Inequalities in
Health, 1998), to investigate the reasons for health inequalities in the UK and
make recommendations for improvements in access to health. As a result of
the Acheson Report policies were implemented to narrow the gap in
inequalities in health in the UK resulting in the national strategy for England,
Saving lives: Our Healthier Nation (DoH, 1999). Inequalities in Health.
From Vision to Reality (DoH, 2001) has reported on the implementation of
these policies such as Sure Start, which targets children in poverty from 0-4
years. There are currently no Sure Start programmes in Wiltshire and the
National Evaluation of Sure Start makes no reference to nutrition during
pregnancy and breastfeeding with regard to child development (NESS, 2003).
The main targets of Saving lives: Our Healthier Nation, are to reduce the
number of deaths caused by cancer, coronary heart disease (CHD), stroke and
accidents by the year 2010. There is a growing body of valid and reliable
evidence to suggest that the nutrition received in utero and early life can affect
health in later years (Barker, 1998; Harding, 2001). Despite this evidence there
do not appear to be any policies or recommendations that specifically address
fetal and maternal nutrition. Some research indicates that the fetus is
programmed, that is, any alteration in maternal nutrition during a critical period
of fetal development, can change the physiology and metabolism of the body to
such an extent that there may be lasting effects on the developing individual
(Barker, 1994; Lucas, 1994; Langley-Evans & Jackson, 1994; Harding, 2001).
Research has shown that these alterations to the fetal physiology and
metabolism may be responsible for the onset of disease in later life (Barker,
1998; Godfrey & Barker, 2003). A critical or sensitive period is one where the

development can only be carried out within a given time. If there is nutritional
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deprivation of any kind, then once the critical period has passed, there can be
no catch-up period and the harm is permanent (McCance & Widdowson, 1974;
Harding, 2001). Critical periods for the developing embryo/fetus occur early
in the pregnancy. Barker’s (1998) findings have suggested that people who
had low birthweight (<2500g (King & Harrison, 2003)) are more at risk of
developing disease in later life, for example, cardiovascular disease and related
disorders such as hypertension. Moreover, low birthweight has been reliably
associated with increased mortality and morbidity in the first year of life

(Scottish Low Birthweight Study Group, 1992)

Research Problem

Maternal nutrition and the consequences of low birthweight are of particular
interest in the UK for a number of reasons. Findings of the Acheson Report
(1998) have shown that women in Britain are more likely than men to be
deficient in nutrients such as iron, calcium, and folate, particularly amongst the
lower socio-economic classes. These nutrients are important for healthy fetal
development and subsequent lactation. Concern has been raised about the
incidence of dieting (losing weight or maintaining low body weight) amongst
British women, particularly as there is considerable evidence to suggest that a
woman'’s physique, before and during pregnancy, can have long term effects on
the health of the next generation (Godfrey, et al., 1994; Campbell, et al., 1996;
Forsen, et al., 1997; Clark, et al., 1998; Ravelli, et al., 1998). Children of
mothers with low body mass index <25 (weight/height’, kg/m”) are more likely
to develop non-insulin dependent diabetes and raised blood pressure i later

life (Campbell, et al, 1996; Ravelli, et al., 1998; Ong & Dunger, 2002).

Further findings of the Acheson Report suggested that infants born to women
in the lower socio-economic classes are more likely to have lower birthweight
than those in social classes [ and II (Office for National Statistics, 1997). The
Acheson Report (1998) recommended implementation of policies, which
would increase availability and accessibility of foodstuffs to the lower social

classes. This recommendation does not, however, take account of nutritional
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deficiencies as a consequence of dieting, and therefore may not be related to
poor access to affordable food. Recommendations have also been made by the
Acheson Report (1998) to improve nutritional education within schools by
including food budgeting and food preparation in the curriculum. Nonetheless,
these recommendations are not specific, and to date such nutritional education
comes under the auspices of Food Technology or Child Development, which
are General Certificate of Secondary Education (GCSE) options within Design
and Technology, and not compulsory core subjects at Key Stage 4
(Qualifications and Curriculum Authority, 2003).

It i1s widely established that breastfeeding is beneficial for the mother and child
(Heinig & Dewey, 1996, 1997; WHO/UNICEF, 1989; UNICEF UK Baby
Friendly Initiative, 1994; Oddy, et al., 2003). Statistics show that the incidence
of breastfeeding in Britain is lower than desired, despite the fact that

breastfeeding is widely advocated (Fairbank, et al., 2000).

There is a view amongst evolutionary theorists that mothers have an instinctive
urge to nurture and care for their young in order to facilitate genetic survival to
the next generation (Dawkins, 1989; Horgan, 1995). This is a controversial
area and psychological theories, such as Social Learning Theory, may provide
a more acceptable explanation for the nurturing behaviour of a mother
(Bandura, 1977). Social Learning Theory is based on the principle of vicarious
reinforcement, that is, individuals are more likely to imitate behaviour they see
being rewarded. However, behavioural theorists have established, that with the
best of intentions there are many barriers to action (Ajzen, 1991). The Theory
of Planned Behaviour, which developed from the Theory of Reasoned Action,
assumes that factors, other than attitudes, determine individual behaviour
(Fishbein & Ajzen, 1975; Ajzen & Fishbein, 1980; Ajzen, 1985; Messer &
Meldrum, 1995). Such a factor would be the subjective norm, which is the
influence of significant others. A significant other is someone important to the
individual, such as partner, family member and/or doctor or health
professional. If the individual perceives the significant other as wanting them

to engage/not engage in certain behaviour (known as the normative belief),
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then they will wish to engage/not engage in certain behaviour, in order to

please the significant other (known as motivation to comply).

In the light of policies currently being implemented as a result of the Acheson
Report (1998) such as Inequalities in Health. From Vision to Reality (Acheson
& DoH, 2001) it is important that research is undertaken in order to establish
what, if any, policies need to be implemented with regard to maternal and fetal

nutrition.

Aim

The fundamental purpose of this research is to study the perceptions of diet and
nutrition and the self-reported diets of primagravidae during pregnancy and
post partum in order to establish the nutritional knowledge and self-reported
nutrient intake of the women in the sample. This will be achieved by means of
self-reported diet diaries. In addition, intended and self-reported nutritional
intake behaviour with regard to nutrition and breastfeeding will be studied to
investigate any possible barriers to action. On the basis of the conclusions of
this study, recommendations will be made for improvements, if necessary, to

government nutritional policies for women of child-bearing age in the UK.

Objectives
The objectives of this study are to:

1. Critically examine research findings, which demonstrate the importance
of nutrition during pregnancy and determine what currently constitutes
good nutrition pre-conceptually, during pregnancy and lactation.
Identify areas of controversy within current fetal nutrition research:

2. Learn what the intentions of a sample of primagravidae are towards
eating habits by using The Theory of Planned Behaviour and if those
intentions change over time. Take account of the perceptions of good
and bad nutrition during pregnancy and the actual nutritional
knowledge of the participants on which these intentions are based;

3. Investigate possible obstacles to action and quantify what the
participants report they are eating during their pregnancy and post
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partum, via their diet diaries, in order to establish the nutritional status

of the participants during the pregnancy and post partum based on these

reports. Offer suggestions for bridging any gap between intention and
action with regard to healthy eating during pregnancy and post partum;

Measure the level of nutritional knowledge of the participants, pertinent

to pregnancy and post partum, in order to highlight possible gaps in

health education related to fetal nutrition and breastfeeding;

Discover the source and quality of nutritional advice offered to the

participants in the sample, during pregnancy and post partum, together

with a measure of the participants’ perceptions of such advice. Suggest
proposals for improvements, if necessary, in the quality and timing of
advice offered by health professionals, during pregnancy and post
partum,

Ascertain intention and incidence of breastfeeding and determine

reasons for:

(a) not commencing to breastfeed, and;

(b) failure to continue to breastfeed until the infant is six months old.
Current recommendations are that infants should be exclusively
breastfed for six months (UNICEF UK Baby Friendly Initiative,
1994; Oddy, et al., 2003). Make recommendations, if necessary,
for improvements in the uptake and duration of breastfeeding. This
study will measure the uptake and duration of breastfeeding within
the sample, comparing intention with action and exploring possible

barriers to action with regard to breastfeeding.

Method

The objectives were achieved by interviewing a number of primagravidae

during the course of their pregnancy and six months post partum using Likert

scale questionnaires, interviewer administered interviews and diet diaries.

Multi-methods were employed, generating both quantitative and qualitative

data and examining the two data sets.
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Target population and details of sample

Primagravidae (women in their first pregnancy) have been chosen rather than
multigravidae (women who have been pregnant one or more times previously)
to participate in this study for two reasons:

a. A first pregnancy is a major event for the expectant mother, whether
planned or unplanned. It is considered primagravidae may be more
idealistic than multigravidae in their approach to the ensuing pregnancy
because it is a new experience;

b. Assuming they are not caring for children of a partner who has children
from a previous relationship, primagravidae will be unhampered by
having to care for other offspring and will therefore be more able to

participate in the study.

The diets of primagravidae from five general medical practices in North and
West Wiltshire, South West England, were examined, in order to assess the
quality of nutrition the mother and developing infant are receiving. The area in
North Wiltshire is predominately working class, with pockets of deprivation,
which are ranked among the twenty-five per cent most deprived in England
(Hays, Collins & Landeryou, 2001). These areas were chosen for their
geographical location because they were practical and convenient to the

research for recruiting prospective participants.

This study is unique in that it has recruited participants directly from general
practices during the first trimester. A comprehensive literature search has been
unsuccessful in providing evidence of similar studies carried out in general
practices or antenatal clinics. The majority of studies use participants at
antenatal clinics where women do not usually present themselves until they
have entered the second trimester. This has consequences for such studies, in
that any data relating to the first trimester would be collected retrospectively
and therefore may be inaccurate. The first trimester is a very important stage
in the pregnancy as it is the time of critical development of the fetus (Little,

1990).
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Methodology

Multi-methods were employed in this study to facilitate collection of
quantitative and qualitative data. It is primarily an empirical study, which
relies on quantitative data and statistical analyses to produce results that are
objective and therefore more robust. Qualitative data was included thus
offering the opportunity for richer, more in depth data. These qualitative data
were mainly analyses of participants’ perceptions of the quality of nutritional
advice offered by primary care professionals. Participants were recruited from
general practices during the first trimester of their pregnancy when they visited
their general practitioner (GP) to arrange a booking-in appointment. A
booking-in appointment is made at the hospital where the expectant mother is
to be delivered of her child, when a medical checkup and discussions
concerning delivery arrangements take place. A pilot study was initially
carried out using six primagravidae to test the method of recruitment and the
robustness of the research tools. For the main study, 39 participants were
asked to keep a diet diary for one weck, during the end of the first and third
trimesters and at six months post partum. These diaries were used to assess the
nutritional status of each participant over the three time periods. The
participants were also interviewed at these junctures using interviewer
administered questionnaires. These questionnaires were used to collect socio-
economic data and measure the participants’ level of nutritional knowledge and
beliefs about the efficacy of certain foods. In addition, perceptions of
nutritional advice were noted, together with perceptions of the participants’
hospital stay regarding the birth of their infant and subsequent experience of
breastfeeding. A Likert scale questionnaire was employed to facilitate
interpretation of the participants’ intentions, with regard to nutrition during
pregnancy and post partum, for themselves and their child. This Likert scale
questionnaire was based on the Theory of Planned Behaviour (Ajzen, 1985). It
was conducted to ascertain if the participants’ intentions. with regard to
nutrition, changed over time and what factors, if any, influenced those

intentions.
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Outline of Dissertation

In order to determine what currently constitutes sound nutrition during
pregnancy and breastfeeding, a range of research studies will be critiqued and
synthesised. This will form Chapter One of the dissertation. This will be
achieved by undertaking a literature review of the debates and issues
surrounding fetal and maternal nutrition, interpreting and synthesising such
research in order to identify gaps within the area of knowledge and, assuming
there are gaps. provide justification for this study. This review will underpin

the objectives of this research by providing the basis for analysis.

A literature review of the psychological theories surrounding intention and
action, with particular reference to dietary behaviours will be undertaken in
Chapter Two. Such theories are known as social cognition theories, which
address both the psychological dynamics influencing health behaviour and the
methods of promoting behaviour change. The chapter commences with various
definitions of what constitutes health behaviour, followed by an evaluation of a
number of models and theories. Such an evaluation provides justification for
the theoretical model forming the foundation of this research, namely the

Theory of Planned Behaviour.

A full description of the choice of method used in this research will be given in
Chapter Three by addressing the methodological and ethical issues that affect
the decisions taken. A detailed discussion of the theoretical and
methodological issues that arise in patient-centred research will be included.
Practical and ethical dilemmas will be outlined with careful consideration of
the ethical guidelines set out by the Local Research Ethics Committee (LREC)
(1995), from whom initial ethical consent to conduct the study was sought. In
addition, the ethical guidelines of the British Psychological Society (1993), the
Medical Research Council (2000) and the British Sociological Association
(2002), are closely adhered to. There will be an overview of the research tools
used, describing and justifying the techniques used or abandoned. The various
methods of data collection will be considered. illustrating how the final

research design decisions are arrived at. There will be clear justification for
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those decisions, considering in particular, validity, reliability and the benefits

of a multi-method approach.

A full description and analyses of collated data from the sample, relating to
pregnancy and diet, will be provided by using descriptive and inferential
statistics to demonstrate the findings of those data. This will form the basis of
Chapter Four. Such data analyses are of use in providing evidence of the
socio-economic factors of participants and their infants, in order to highlight
any class differences, which may be cause for concern to health professionals
and policy makers. These results will serve to demonstrate potential gaps in
health education related to fetal nutrition and breastfeeding. Evidence will be
provided of levels of nutrition within the sample, in order to indicate possible

areas of concern to health professionals and policy makers.

Such analyses provide a basis for interpretation and full discussion of the
findings and their relevance to the research literature in Chapter Five.
Limitations of the study will be addressed, making recommendations for

improvements if the study was to be undertaken using a larger sample.

Conclusions will be drawn from the synthesis of the results and findings in
terms of the aim and objectives of this study. Recommendations will be made
on the basis of these conclusions. These recommendations will include a
suggestion for a modified version of the Theory of Planned Behaviour for use
in research on diet during pregnancy and post partum. This modified version
will suggest the Theory of Planned Behaviour might be better utilised by
addressing barriers to behaviour change in reverse of those suggested by the
original model. Such conclusions and recommendations will form the basis of

Chapter Six.
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Chapter One
Literature review of research related to nutrition during

pregnancy
Introduction
This chapter reviews the research surrounding the effects of nutrition on the
mother and developing child, both prenatally and post partum. Part I deals
with the debates encompassing prenatal nutrition. Research relating to the pre-
conceptual health of the mother has been evaluated, followed by an
examination of the debates surrounding the effects of nutrition on the pregnant
woman and developing fetus. This evaluation includes research into the long-
term effects on the individual, of nutrition in utero. A discussion of the
beneficial and adverse effects of important nutrients is presented, highlighting
medical conditions, which can occur during pregnancy. Such medical
conditions may affect the health of the mother and/or child during gestation
and have been identified as related to the intake of specific nutrients. An
examination of current nutritional recommendations for pregnant women is
included. Part I concludes with a synopsis of current recommendations
regarding food consumption during pregnancy. Part I addresses issues related
to breastfeeding. There is a critique of the debates surrounding the benefits and
possible health costs to the mother and child. This critique is followed by a
discussion of the development of the Baby Friendly Hospital Initiative in the
UK (UNICEF (United Nations International Children’s Emergency Fund now
known as United Nations’ Children’s Fund) UK Baby Friendly Initiative,
2003). Part II concludes with the current recommendations for healthy
nutrition of the infant up to six months of age. The chapter concludes with a
summary of the salient findings relevant to Objective 1 of this study, which
was to critically examine research findings relevant to good nutrition pre-
conceptually, during pregnancy and lactation. There is also an update of the

relevant literature relating to pre and post natal infant nutrition.
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Part I Pre-natal nutrition

1.1 Pre-conceptual nutritional health
The Acheson Report (1998) recommended that improving the diet of women
and girls would rapidly improve the health of the next generation. This
recommendation was based on evidence to suggest that inequalities in nutrition
can influence the health of women and children (Law, et al., 1993; Godfrey, et
al., 1994; Campbell, et al., 1996; Forsen, et al., 1997; Clark, et al., 1998;
Ravelli, et al., 1998). In order to bring about rapid benefits to mother and
child, a logical starting point is to address the pre-conceptual health of females
of child-bearing age. It has been suggested that nutritional advice, in relation to
the pre-conceptual period, is usually only sought when there appear to be
problems conceiving a child (Coad, 2003). Nevertheless, there is a
considerable body of evidence to suggest that pre-conceptual nutrition has far
reaching consequences for the healthy development of the individual
throughout the life cycle. Much of the research relating to pre-conceptual
nutrition has centred on:

1. Neural tube defects (NTDs);

2. The effects of over-consumption of Vitamin A;

3. Zinc

4. Alcohol.

Neural tube defects (NTDs)

NTDs are among the most prevalent congenital abnormalities, with an average
incidence in the UK of 1:200 (Department of Health, (DOH) 2000). Were it
not for antenatal screening and selective termination, the figure would be much
higher in the UK, with an estimate of 600-1200 affected births (Coad, 2003).
The neural tube is an open tissue tube that later develops to form the brain and
spinal cord. After the brain and spinal cord have formed, between day 21 and
day 27, post conception, the neural tube closes (Van Allen et al., 1993; Sizer &
Whitney, 1997). On occasions, this tube does not close, and NTDs may result.
Such defects are spina bifida, wherein the tube has not closed caudally, or
anencephaly, where the tube has not sealed cranially (O’Rahilly & Muller,

1994; Coad, 2003). Current recommendations are that women intending to
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become pregnant should take Folic Acid supplements of 400mcg per day some
weeks prior to becoming pregnant and for the first twelve weeks of the
pregnancy (Department of Health, 2000). Thereafter, they should take at least
300mcg daily via their diet, eating folate rich foods such as Brussels sprouts,
fortified breakfast cereals and bread (Czeizel and Dudas, 1992). The average
folate intake per person in the UK is considered to be about 240ug per day
(MAFF, 1999). This is thought to be due to increased consumption of fruit
juice, fruit and fortified breakfast cereals (Coad, 2003). This may not be the
case in the Jower-socio-economic groups, where financial constraints may limit
their availability. Moreover, women who consume a low calorie diet, may not
have the estimated daily intake of folic acid. Such women who consume a
nutritionally poor diet are considered to be at increased risk of a NTD affected
pregnancy (Wald, 1994). Because not every pregnancy is planned, the UK
government recommended that breakfast cereal and bread be fortified with
folic acid (MRC Vitamin Study, 1991; DoH, 2000). Findings indicate that
administering extra folic acid to women dramatically reduces the incidence of
NTD. Folic acid interventions which were most successful, administered
400pg folic acid daily (Scott, Kirke, Molloy, et al., 1994). Furthermore, since
the mandatory fortification of grain products with folic acid in the United
States of America (USA), the occurrence of NTDs has declined by up to 20 per
cent (Wise, 2001). These recommendations are based on extensive research
into the causes of NTDs, which occur in the early stages of pregnancy (MRC
Vitamin Study, 1991; Schorah and Smithells, 1991; DoH, 1993; Thomas,
1994; Barasi, 1997). It is suggested that folic acid may be correcting a folate
deficiency or overcoming a folate metabolic block. Research carried out by
Kirke et al (1993) examined both these aetiologies, comparing women who had
borne a child(ren) with NTDs with those who had had a normal pregnancy.
This was a comprehensive study looking at over 50,000 blood samples,
collected over a four-year period. The findings suggest a metabolic block in
folate metabolism, as those who had given birth to a NTD child had lower
levels of cobalamin (Vitamin B;;) than controls. Thus, the low levels of

cobalamin interfered with folate metabolism (Scott Kirke, et al, 1994).
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The belief in a causal relationship between folate supplements, and the
reduction in NTDs, is controversial. Panels from the SNSWGDP
(Subcommittee on nutritional status and weight gain during pregnancy) and
SDINSDP (Subcommittee on dietary intake and nutrient supplements during
pregnancy) (1990) concluded that scientific evidence was not sufficient to
make recommendations regarding the peri-conceptual use of vitamins and
minerals in an attempt to prevent NTDs. Conversely, there is a body of
scientific evidence in support of supplementation. Smithells, et al., (1981) and
Laurence, et al., (1981) reported a reduction in NTDs when folate was given
before and after conception to women, who had already given birth to a child
with a NTD. The Medical Research Council (MRC) Vitamin Study Research
Group (1991) found a 71 per cent reduction of NTDs in pregnancies where the
mother had received 4 mg of folic acid pre-conceptually and through the first
trimester of pregnancy. This evidence is substantiated by a statistically
significant positive result of a large study of 1,817 women with a previous
history of NTD infants. Of the women who received folate supplements, six
gave birth to a child with a NTD, compared with 21 born to women who had
not received folate supplements (MRC Vitamin Study Research Group, 1991).
The British Isles Network of Congenital Anomaly Registers was set up in
1998, and figures show that no decline in the rate of NTDs was reported after
publication of the results of the MRC Vitamin Study in 1991, or the launch of
the Health Education Authority mitiative in 1996 (Abramsky, et al., 1999).
Various suggestions have been put forward for these findings, including that
the diet of women had improved before the 1990s (Abramsky, et al, 1999).
This contradicts the body of evidence to imply that many women have poor
nutrition (Godfrey, et al., 1994; Pryer, et al., 1994; Clark, et al., 1998; The
Acheson Report, 1998). Suggestions for the lack of continued improvement in
the reduction of NTDs include:

(1) Women are not taking folic acid supplements; and,

(i)  Women are not aware of the benefits of taking folic acid

supplements (Abramsky, et al., 1999).
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These conflicting results may be indicative of the influence of environmental
factors other than the need for folic acid, thus more research is required before

such findings are conclusive.

Vitamin A

As the role of folic acid is controversial, there is a need for caution, as over-
consumption of nutrients can be harmful, as in the case of Vitamin A.
Determining safe amounts of Vitamin A consumption in pregnant women has
also been the cause of recent concern. Animal research has suggested that
ingestion of large amounts of Vitamin A by the mother can result in
abnormalities of the brain, skeleton and eyes in the infant, but this may be
species specific, and the relationship to human abnormalities is unclear
(Conning, 1991). A Spanish study found an increase in birth defects amongst
women who had taken Vitamin A supplements of between 6,000 and 167,000
pg daily during the first eight weeks of pregnancy (Martinez-Frais & Salvador,
1990). However, recent reviews of current animal research, using non-human
primates, have suggested that a dose of 30,000 1U per day should not be
considered teratogenic (a teratogen is anything that causes abnormality in the
developing fetus) in man (Miller, et al., 1998; Wiegand, Hartmann &
Hummler, 1998). A further review of the literature suggests that more research
is necessary to more clearly define beneficial and risk levels of Vitamin A to
the developing child (Dolk, et al., 1999). Furthermore, it is estimated that there
have been <20 reported teratogenic cases, which can be related to Vitamin A
consumption (Martinez-Frais & Salvador, 1990; Azais-Braesco & Pascal,
2000). Moreover, eradication of Vitamin A deficiency is now a major health
goal of UNICEF and WHO (Sommer, 1998). Severe deficiency of Vitamin A
is known to negatively affect the immune system and cause blindness
(xerophthalmia). In areas where Vitamin A deficiency is prevalent,
supplements are recommended for infants, children and pregnant women
(Ross, 2002). Despite the lack of evidence, the DoH has been cautious, and
recommends that women who are pregnant, or are considering becoming
pregnant, should not take Vitamin A supplements (DoH, 1992). In addition,
regardless of the fact that there is no research to suggest possible ill effects of
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liver consumption, the DoH (1992) advises that such women do not consume
liver because of its high content of the retinol form of Vitamin A. Further
recommendations are that levels in excess of 3300 pg per day are considered to
be over-consumption. Fish liver oils such as cod and halibut should also be
avoided because of their high amounts of the retinol form of Vitamin A (DoH,
1993). The evidence is problematic, in that there is no general agreement
regarding safe amounts of Vitamin A. In view of the British Government’s
concern about the poor nutrition of some British women, and the uncertainty of
the evidence surrounding safe amounts of Vitamin A, more research needs to
be carried out in order to accommodate those who may be at risk of Vitamin A

deficiency.

Zinc

Levels of zinc consumption are also considered important in the prevention of
teratogenesis. Severe zinc deficiency in rats was found to have a teratogenic
effect, but in humans the effect is unclear (Hurley & Mutch, 1973). There is
limited evidence to show that severe maternal zinc deficiency may be
associated with neural tube defects (NTDs) (Tamura & Goldenberg, 1996).
Some studies have methodological problems such as a very small sample size
(n=6) (Czeizel & Dudas, 1992). Moreover, other studies that found a positive
effect of zinc supplementation on fetal growth were carried out on migrant
groups of low socio-economic status (Castillo-Druan & Weisstaub, 2003).
However, the findings suggest that early post-natal zinc supplementation may
improve growth in low birthweight infants (Castillo-Druan & Weisstaub,
2003). It would seem that the degree of depletioh is critical and only severe
depletion results in teratogenesis (Malhotra, et al., 1990). A recent double
blind study of zinc supplementation was carried out using 355 five-year-old
children (Tamura, et al., 2003). The zinc supplementation had been
administered prenatally during the second half of pregnancy. Results suggest
no difference in the psychomotor development of the two groups of children.
This evidence cannot be viewed as conclusive as it is a relatively small study
which is not a national cross—section. Furthermore, there may have been an

element of bias in that those who participated did not have zinc deficiency in
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the first place and some of those who declined to participate may have
experienced zinc deficiency. In Britain, zinc deficiency would only be

minimal as animal products are a significant source of dietary zinc and most
Britons eat animal products. WHO (1996) states that high zinc availability can
be found in diets which are low in cereal fibre and phytic acid, that is, a
phytate/zinc ratio <5 and containing adequate animal or fish protein. This is
very similar to the British diet, therefore it is unlikely that Britons will be
deficient in zinc. There is an increase in the number of vegetarians who eat
unprocessed foods and this could be a factor in zinc deficiency. WHO (1996)
describes a diet consisting of unrefined cereals, high intake of soya products
and high calcium intakes that are more likely to have low zinc availability. This
is untypical of the British diet. Up-to-date research suggests that the role of
zinc in prevention of NTDs remains unclear (Velie, et al., 1999). A review of
current zinc deficiency research has suggested more research is needed to
improve understanding of nutrient-nutrient interactions (Christian, 2003). Thus

more research needs to be carried out into the effects of zinc deficiency.

Alcohol

In addition to nutrient levels, there is also concern about alcohol consumption
preconceptually. Current recommendations are that women wishing to become
pregnant, or who are pregnant, should limit their alcohol intake to 8 units per
week, or no more than 2 units per day (University of Sheffield Centre for
Pregnancy Nutrition, 2003). There is evidence to suggest that drinking more
than five units per week adversely affects female fertility, although just how
much more must be consumed in order to affect fértih'ty is a matter of some
debate. A large European study (n >4000 couples) showed indications that
women with larger intakes of alcohol had more trouble conceiving (Olsen, et
al., 1997). This study cannot be considered conclusive because, as the authors
themselves point out, comparisons were made on varying levels of alcohol
rather than comparing the couples with teetotal couples. A follow up study
carried out in Denmark (n= 430 couples) found a reduction in female fecundity
with a low alcohol intake (<5 drinks per week), although further research

evidence is needed before these results can be conclusive (Jensen, Hjollund et
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al., 1998). Until there is more evidence of the effects of alcohol on fecundity,
Hruska, et al., (2000) suggest that limiting or avoiding alcohol whilst trying to

conceive should be encouraged.

1.2 Effects of consumption levels of specific nutrients during pregnancy
The effects of alcohol consumption during the course of the pregnancy are also
cause for concern, as are the effects of consumption levels of various nutrients.
The Acheson Report (1998) has indicated concern regarding the low intake of
certain nutrients, identified as important to the healthy development of the
fetus. There is debate surrounding the precise function of these and other
nutrients in pregnancy. This section considers the current controversies
surrounding alcohol consumption, iron, calcium, salt, vitamin D, vitamin K,
lipids and fatty acids, glucose, and zinc with regard to fetal development and

pregnancy.

1.3 Alcohol

Although alcohol is not technically considered to be a nutrient, apart from the
Vitamin B contained in beer and stout, the effects of alcohol consumption
before and during pregnancy can be far-reaching. Current recommendations
are that a pregnant woman can have up to four units over a week (DoH, 1991;
National Childbirth Trust, 1994). The DoH’s nutritional recommendations for
pregnant women have not changed since 1991 and this is the most up-to-date
publication. A leaflet entitled Healthy Eating During Pregnancy produced by
Swindon and Marlborough NHS Trust (undated) recommends that alcohol is
avoided during pregnancy and no more than four units per week should be
consumed. It does not explain how much a unit is. A further leaflet produced
by The National Childbirth Trust (1994) states that excessive amounts of
alcohol during pregnancy may harm the baby but that the “odd glass of wine or
beer. .. is not known to cause any damage” (National Childbirth Trust (1994),
Healthy Eating For Pregnancy, page 11). It does not state what constitutes ‘the
odd glass’. A booklet produced by Farley’s states precisely what a unit
consists of, that is, half a pint of beer or small glass of wine or single measure

of spirits. (Farley’s Your Healthy Pregnancy, 1995). Emma’s Diary produced
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by the Royal College of General Practitioners states that it is advisable to have
no more than one unit of alcohol per day, but does not state what constitutes a
unit (Mackonochie, 1997). A possible consequence of too much alcohol
consumption during pregnancy is Fetal Alcohol Syndrome which is currently
considered to be a major cause of mental retardation in the Western world

(Murphy-Brennan & Oei, 1999).

Fetal Alcohol Syndrome

Oxygen is vital to the development of the fetus, in particular the nervous
system (Sizer & Whitney, 1997). Alcohol ingested into the bloodstream can
interfere with the supply of oxygen to the fetus via the umbilical cord. In
addition, alcohol can slow cell division, thereby reducing the number of cells
produced, and causing abnormalities to that reduced number (Sizer & Whitney,
1997). This can have a profound effect on the developing embryo in the early
stages, as 100,000 brain cells are growing per minute. Malnutrition can be
caused by alcohol because it interferes with the transfer of nutrients from the
placenta to the fetus in a number of ways. Alcohol disrupts glucose and oxygen
supply to the fetus by interfering with the function of the placenta. In addition,
the alcohol itself crosses the placenta directly to the fetus. Why alcohol can
have a toxic effect on the fetus is not fully understood. What is known, is that
ethanol (alcohol) passes freely across the placental barrier, which may directly
affect fetal cell development. It may also be that acetaldehyde, which is the
first metabolite of ethanol, is the main teratogen. Conversely, the alcohol may
affect maternal metabolism, which could, in turn affect the mechanisms of
nutritional intake, absorption and utilisation (Gray & Buttriss, 1994). Beattie
(1992) suggests that the teratogenic effects of alcohol could actually be related
to a zinc deficiency as discussed in section 1.2. There is substantial evidence
to suggest that alcohol consumption can affect the development of the fetus to
such a degree that Fetal Alcohol Syndrome (FAS) may develop (Wright, Toplis
& Barrison, 1983; Beattie, 1992; Spohr, Willms & Steinhausen, 1993;
Stromand & Hellstrom, 1996). FAS is a term devised by Jones & Smith
(1973) to describe the neuro-developmental features seen in babies born to

women with chronic alcoholism. Features of FAS include:
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e pre-natal growth retardation
e post-natal growth retardation
e cranio-facial abnormalities characteristic of the
condition, such as:
small head with receding forehead; short, upturned nose
with flat bridge; receding and underdeveloped jaw;
downward slanting eyes with drooping eyelids; small in
size and with extra skinfolds; may be short-sighted with
an inability to focus; ears may be malformed and lips are
thin and flat without a groove on the upper lip; low
Apgar score (an Apgar score is a system of scoring an
infant's physical condition right after birth. Heart rate
respiration, muscle tone, response to stimuli and colour
are ranked 0,1.2. A low score indicates that medical
attention is required to facilitate survival)
e cardiac defects
o skeletal defects
s neurological abnormalities
e developmental abnormalities (Sizer & Whitney, 1997).
Spohr et al. (1993), in their ten-year study of children with FAS, found that
although the characteristic facial malformations may diminish over time, the
small stature persists. However, the most serious outcome of the condition is
persistent mental retardation despite enrichment programmes. Spohr et al.
(1993) estimate the incidence of FAS to be 1-2%.per 1,000 live births
dependent on the population being studied. The relationship between
alcoholism and poverty, poor nutrition and other socio-economic factors should
also be considered, as these will have a bearing on fetal development. It has
been found that babies born to women who are socially disadvantaged, are
more likely to have reduced growth in utero, and babies born into social classes
IV and V, are on average, 130g lighter than babies born into social classes I
and II (Office for National Statistics, 1997). Safe amounts of alcohol during
pregnancy are the subject of much debate. Wright et al (1983) found little

evidence of an association between pregnancy outcome and moderate alcohol
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intake (50-700g per week). However, they and Beattie (1992) concluded that
as the effects of moderate alcohol consumption are still unclear, the wisest
course of action is to advocate total abstinence during pregnancy. Spohr et al
(1993) consider that an intake of more than 10 units (80g) per day may result in
infants with FAS or partial FAS. Partial FAS is known as Fetal Alcohol Effect
(FAE) and its occurrence is estimated at a rate of 3.5 per 1,000 live births.
Current evidence suggests that daily consumption of at least two drinks or
periodic binge drinking during the early stages of pregnancy may result in fetal
abnormalities (Jacobson, Jacobson & Sokol, 1994). Canadian meta-analysis of
worldwide research over the last 30 years looked at over 130,000 pregnancy
outcomes (Polygenis, et al., 1998). Moderate drinking was defined as more
than two drinks per week and up to and including two drinks per day. Of the
original 24 studies selected, only seven were considered methodically sound
enough for inclusion in the study. Findings suggest that there is no correlation
between moderate drinking and teratogenic effects. However, what must be
considered is if the individual studies gave a fair representation, generally, of
pregnancy outcome. For example, there may be evidence of congenital defects
amongst some communities. Also worth considering is the age of the studies
and if there is a difference in the incidence of defects over time, which may
indicate that alcohol is or is not a contributory factor. There is also the
question of reliability in any self-reporting study. Currently the Royal College
of Psychiatrists (2002), recommends no more than two drinks per week. On
the other hand the Royal College of Obstetricians and Gynaecologists (2003).

recommend no more than one standard drink per day.

1.4 Iron

Current research suggests that optimum amounts of alcohol remain the subject
of debate as in the case of iron consumption during pregnancy. There is some
debate regarding the total iron costs during pregnancy. There does not appear
to be an accurate and agreed estimate of the iron costs of pregnancy currently
available. The estimate is influenced by the inclusion, or exclusion, of the
expansion of red cell mass, and also what iron reserves are present at the start

of the pregnancy (Hytten, 1991; Thomas, 1994). Garza (1993) stated that the
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approximate iron needs during pregnancy are 800-900mg. Thomas (1994) had

a lower iron costs estimate - Table 1.1.

Table 1.1 Iron costs during pregnancy according to Thomas, (1994).

Amount of iron

Fetus 300 mg
Placenta and cord 50 mg
Post partum blood loss 200 mg
Total “cost’ 550 mg
Less amenorrhoea 200 mg
Net “cost’ 350 mg

Notwithstanding that Thomas, (1994) does not appear to allow for
breastfeeding, there is still a considerable difference between the estimations of
the net costs of iron in pregnancy. This is taking account of the fact that if one
assumes the mother does not breastfeed for any considerable time, she will
have started menstruating again. On the other hand, McGanity, Dawson and
Fogelman (1994) had different estimates - Table 1.2.

Table 1.2 Iron costs during pregnancy according to McGanity et al., (1994).

Amount of iron

Fetus 230-370mg
Placenta and cord 30-170mg
Post partum blood loss 90-300mg
Lactation 0-5mg per day

The total cost over the fifteen-month period of pregnancy and lactation is
therefore estimated to be between 420-1030 mg, not taking account of the post
partum blood loss, which is counteracted by amenorrhoea. Furthermore, no
allowance has been made for the additional iron needed for expanded blood
volume and increased uterus size (McGanity, Dawson & Fogelman, 1994).
These estimates do not appear to take account of possible caesarean births,

which will result in a post partum blood loss, double that of a normal delivery
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(Whitney & Rolfes, 1997). However, Forsum (2003) estimates the cost to be
about 1000 mg, taken up by the fetus, placenta, increased maternal red cell
mass and maternal basal iron losses. A plentiful supply of iron is necessary, as
an expanston of red cell mass by about 40-50 per cent occurs after 12 weeks,
drawing this requirement from the iron reserves (Rodwell Williams, 1986;
Thomas, 1994). An unrestricted iron store is also necessary to replenish that
lost by delivery and the requirements of the fetus. The fetal liver requires an
adequate enough store to last for six months after birth, as breast milk lacks
iron (Rodwell Williams, 1986; Whitney & Rolfes, 1997). At term, the
concentration of iron in the fetal blood is double that of the maternal blood
(Stacey, 1991; Harris, 1992). The significance of this is a matter of some
debate, as some schools of thought believe the reduction of iron in the maternal
bloodstream is to do with the increase in blood volume. This increase in blood
volume during the first trimester, enables the mother to transport oxygen to the
placenta and fetus via the blood circulation. Thus the mother’s iron is diluted
(de Swiet, 1991; Letsky, 1991). It is considered by some that these are natural
adaptations to pregnancy and are misinterpreted. Therefore, the efficacy of
prescribing iron supplements in order to restore the blood to its pre-pregnant
state is questionable (Enkin, Keirse & Chalmers, 1989; Letsky, 1991; Thomas,
2001). Piper (1996) believes the fetus to be a true parasite for iron at the
expense of the mother, so certain physiological changes are made in order to
adapt to these new requirements. It is recognised that humans have the
capacity to adapt iron absorption according to physiological demands and
dietary supplies, although the diet overall will determine the amount of iron
available (Cook, 1990). Studies have shown that iron absorption does increase
during pregnancy, but results differ according to the methodology used
(Whittaker, 1991). To conserve iron stores, menstruation ceases for the
duration of the pregnancy. Iron absorption is greatly increased due to a rise in
blood transferrin, which is the body's iron and iron-carrying protein (Whitney
& Rolfes, 1997). It is believed that iron requirements can be met by mobilising
existing iron stores and by increased intestinal iron absorption. The current
Daily Recommended Values (DRVs) (DoH, 1991) recommendation for iron in

adult women is 14.8mg-1, with no increase during pregnancy. A recent study
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found that low iron stores were strongly associated with multiparity, low socio-

economic status and low Body Mass Index (BMI) (Robinson, et al., 1998).

Anaemia

Moreover, a more recent German study found evidence to suggest that low
educational levels and low maternal age were risk factors for iron deficiency
and anaemia in pregnancy. Anaemia in pregnancy affects about twenty per cent
of women in industrialised countries (Haram, Nilsen & Ulvik, 2001; Hercberg,
Preziosi & Galan, 2001). It is associated with fetal morbidity and mortality
(Breymann, 2001; Gambling, et al., 2002). Bergmann, et al. (2002)
recommend that deficiencies should be treated with supplements. Iron
supplements are offered routinely in the UK to pregnant women ( Thomas,
2001). A review of research relating to iron supplementation during pregnancy
concluded that the benefits of iron supplementation are unclear. Treatment and
prevention strategies therefore require more rigorous evaluation (Sloan, Jordan
& Winikoft, 2002). A Cochrane Review of the literature relating to iron
deficiency anaemia in pregnancy found inconclusive evidence on the effects of
treating iron deficiency anaemia, due to the shortage of good quality trials

(Cuervo & Mahomed, 2003).

1.5 Calcium

A further important nutrient during pregnancy is calcium. Calcium is in great
demand during pregnancy as it is a key element in building the skeleton.
Calcium absorption increases during pregnancy in order to meet the needs of
the fetus (Misra & Anderson, 1990). When the fetal bones begin to calcify in
the last trimester, the mother's stores are drawn upon and there is a massive
shift across the placenta. During the final weeks, over 300mg are transferred
everyday to the fetus (Purdie, 1989; Committee on nutritional status during
pregnancy and lactation, 1990; Whitney and Rolfes, 1997). Currently the DoH
(1991) does not recommend that pregnant women need consume extra calcium,
other than the 700mg-1 for women aged 19-50 years and 800mg-1 for women
aged 15-18 years. There is little available evidence of the consequences of

calcium toxicity, but a relatively recent study found no adverse effects in
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women who received 2000mg-1 calcium supplements (Levine, et al., 1997).
One of the consequences of over-consumption of calcium is milk-alkali

syndrome (MAS), the symptoms of which are hypercalcaemia, alkalosis and
renal problems, but these tend to be in older people who have taken calcium

containing medication for stomach problems (Food Standards Agency, 2003).

Adolescent mothers

However, teenage mothers have not achieved peak bone mass and will
therefore have insufficient calcium for their own needs (Thomas, 2001). There
is some variation in what constitutes adolescence. Adolescence is a period of
growth transition from childhood to adulthood. In women it commences with
the menarche (first menstrual cycle) and continues until growth is complete.
Chang, et al., (2003) consider it to be <17 years old, whereas it is <18 years old
according to Lawson (2003); Nogueira, Parente & Cozzolino, (2003), whilst
Pobocik, et al (2003) consider it to be <20 years. This can be better explained
by a study which used knee-height measurements collected retrospectively
over a ten year period using growth charts, which suggest that about half of
adolescent women are still growing six years after menarche (Lenders,
McElrath & Scholl, 2000). Thus some women may still be growing at 20 years
of age. A recent study looking at the gynaecological needs of female
adolescents found there was uncertainty about the age range of adolescence.
Some gynaecological units used the 12-16 years age range, whilst others
considered 12-18 years to be an appropriate age range (Balen, Fleming &
Robinson, 2002). They concluded there was no consensus on the age range of
the adolescent population. This suggests that some of the research may be
problematic because of the varying cut-off points. The UNICEF Convention
on the Rights of the Child considers a child to be a person below 18 years old
(UNICEF1997-2003). Thus, an adolescent mother would be one who is
capable of reproduction and is below the age of 18 years of age. On the other
hand, DRVs for pregnant women are based on women aged 19-50 years (DoH,
1991). Britain has the highest teenage conception rate in Western Europe and
thirteen per cent of women aged 20 years have given birth to a child when in

their teens (Social Exclusion Unit, 1999). The consequences of teenage
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pregnancy are associated with social exclusion and poor knowledge of
contraception. Thus many teenage mothers often require support from a
combination of social services (Wilts County Council, 2002). Adolescent
mothers are most likely to be of low socio-economic status with inadequate
nutrition (Coad, 2003). Such pregnancies are at greater risk of complication,
such as neonatal mortality and low birthweight (Lenders, McElrath & Scholl,
2000). Whether this is because they are nutritionally compromised due to their
own growth needs or because of a nutritionally poor diet, is unclear. Moreover,
many young women in western society are likely to restrict their food intake
because of body shape dissatisfaction (Orbach, 1978; Cooper, et al., 1987,
Ogden, 1992). Adolescents are considered to be at risk of consuming diets
high in fat and sugar but low in micronutrients. The extra demands of calcium
can have negative effects on the mother, such as lordosis (curvature of the
spine) or vertebral compression (Lawson, 2003). This is due to the skeletal
demands of the fetus and skeletally immature mothers (Scholl & Hediger,
1993). Because of the high calcium demands of both the mother and fetus, the
DoH (1991) recommends 800mg per day, but higher intakes may be necessary
if the teenager is still growing rapidly or has previously had a nutritionally poor
diet. This may be difficult to achieve, as a nutritionally poor diet is often
consumed by adolescent women, particularly from the lower social classes
(Lawson, 2003).

Pre-eclampsia
Calcium deficiency has been associated with pre-eclampsia. Pre-eclampsia
occurs in some women, usually during first pregnancies after 20 weeks
gestation and will normally disappear within two days of delivery (Whitney &
Rolfes, 1997). The symptoms of pre-eclampsia are:

Oedema (fluid retention)

Hypertension

Protein present in the mother’s urine.
Many women suffer from slight oedema during the latter stages of pregnancy,
but in pre-eclampsia there is whole body oedema (Passmore & Eastwood,
1986; Sizer & Whitney, 1997; Whitney & Rolfes, 1997). Hypertension in pre-
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eclampsia is severe with a consistent blood pressure reading of 160/100
mm/Hg (Passmore & Eastwood, 1986). On the other hand, Whitney and
Rolfes (1997), consider a blood pressure reading of 140/90mm to be high when
the woman has not previously exhibited high blood pressure. Protein present in
the urine (albuminuria) is also indicative of pre-eclampsia, with a level in
excess of 250/mg per 24 hours (Passmore & Eastwood, 1986; Rodwell
Williams, 1986). The consequences of pre-eclampsia are potentially serious,
being a major cause of fetal and maternal morbidity and mortality (Gray &
Buttriss, 1994; Whitney & Rolfes, 1997). Pre-eclampsia affects all of the
mother's organs, including the circulatory system and the brain (Sizer &
Whitney, 1997; Whitney & Rolfes, 1997). Bloodflow to the fetus is impeded
and thus may affect fetal growth (Whitney & Rolfes, 1997). In extreme cases
the placenta may separate from the uterus resulting in fetal death and stillbirth
(Vigil-de Gracia et al 1996). Should eclampsia occur, then the mother might
suffer convulsions and coma (Duley, Gulmezoglu & Henderson-Smart, 2000).
There is much debate about the causes of pre-eclampsia and most hypotheses
are diet-related. The effects of calcium levels on development of pre-
eclampsia have been the focus of much research. A recent systematic review
of calcium supplementation (Hofmeyr, et al., 2003) found evidence of benefits
to women at high risk of hypertension and women in communities where
calcium intake is low. However, this evidence was only found in small trials
(n=<300) and the evidence is therefore inconclusive. An overview of the
nutritional interventions during pregnancy recommends that calcium
supplementation is effective in reducing hypertension and thus pre-eclampsia
(Villar, et al., 2003). Calcium supplementation has been found effective in
reducing bone resorption during pregnancy (Janakiraman, et al., 2003). This
may be effective in preventing the development of osteoporosis in later life.
Conversely, a recent twin study found no evidence to suggest long-term
negative effects of pregnancy and lactation on bone mineral measures (Paton,

et al., 2003).
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1.6 Vitamin D

However, this study was carried out in Australia, which has high levels of
sunshine throughout the year, which may indicate that the women had high
levels of Vitamin D. This may have been the contributory factor in bone health
in later life, rather than calcium levels. Vitamin D is necessary for the
absorption of calcium (Thomas, 2001). Vitamin D is very low in human milk,
so it is important that it is transferred across the placenta to the fetus to provide
a store of the vitamin when it is born (Specker, Valanio & Hertzberg, 1985;
Garza, 1993). Sunlight is a major source of vitamin D. Muslim women may
need supplements as their skin is rarely exposed to sunlight, and there will be
little skin synthesis of vitamin D (Brooke, et al., 1980). This study, carried out
on 126 Asian women, found that those who received Vitamin D supplements
of 1000 units per day from 28 weeks had comparable weight gains to a white
control group, while those who did not receive supplements gained
significantly less weight. Asian women tend to bear smaller babies than some
other racial groups and there is evidence to suggest that poor nutrition may
have a part to play in this (Bissenden, et al., 1981; Viegas, et al., 1982).
Reasons for this less weight gain are unclear, but it is hypothesised by Brooke
et al (1980) that the women may have reduced appetite due to the Vitamin D
deficiency. A study in Scotland (Cockburn, et al., 1980) found that infants
born to women with low amounts of Vitamin D had higher incidences of
neonatal hypocalcaemia, secondary hyperparathyroidism and hypocalcaemia,
which indicates that Vitamin D amounts were insufficient to assist absorption
of the calcium requirement of the fetus (Forsum, 2003). A more recent study
suggests that vitamin D deficiency during pregnancy can also lead to reduced
birthweight (Salle, Delvin & Glorieus, 2002; Forsum, 2003). The DoH
recommended that women in the UK who are pregnant should received
supplementary vitamin D in order to maintain a daily intake of 10 pg per day
(DoH, 1991). On the other hand, a recent South Wales study recommends
screening for vitamin D deficiency for women in ethnic minorities (Datta, et
al., 2002). It may be more appropriate to have general screening to assess
vitamin D levels, of all pregnant women. By doing so, women who are at risk

through poor diet or lifestyle will be included irrespective of their ethnic origin.
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Until more studies have been carried out, Prentice (2003) recommends that

supplementation of calcium and vitamin D should be given to high-risk
individuals daily.

1.7 Sodium Chloride/Salt

High intake of sodium chloride (common salt) has also been associated with
hypertension and pre-eclampsia. The increase in blood volume during
pregnancy (section 1.3) often results in the kidneys retaining more sodium
chloride and water (de Leeuw & Peeters, 1999). Women with hypertension
and/or pre eclampsia during pregnancy have been found to have low body fluid
volumes with high sodium chloride retention (de Lecuw & Peeters, 1999).
Mattar and Sibai (1999) have concluded that diuretics and a low sodium
chloride diet have been unsuccessful in preventing pre-eclampsia. In addition,
maternal sodium chloride restriction can lead to hyponatremia (low sodium
(Na) levels in the body) in the newborn, causing excessive sweating and
vomiting (Unger, et al., 1998). However, this was a retrospective, relatively
small study (n=160), and only three infants suffered from hyponatremia. Thus
it is difficult to generalise from these results. A Cochrane Review of
randomised control trials (Duley & Henderson-Smart, 2000) found no reliable
evidence to suggest offering advice to pregnant women regarding levels of
sodium chloride consumption. None of the trials included women with pre-
eclampsia. Sodium chloride has also been associated with hypertension, and it
has been found that blood pressure increases as social class decreases
(Prescott-Clarke & Primatesta, 1995). Lower income groups consume more
processed foods such as white bread, meat pies and processed vegetables,
which contain added sodium chloride (Ministry of Agriculture, Fisheries &
Food, 1980-1996). The lower socio-economic classes have higher rates of
Coronary Heart Disease (CHD) (which can be exacerbated by hypertension)
than the higher socio-economic classes (Drever & Bunting, 1997). It has been
suggested that hypertension occurs when there is sodium (Na) sensitivity but it
is difficult to identify such individuals (Suter, Sierro & Vetter, 2002). The
INTERSALT project has investigated the association between sodium chloride

consumption and hypertension, between and within populations, worldwide.
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Two long-term follow-up studies of sodium chloride intake and CHD
(Alderman et al., 1995; Alderman et al., 1998) suggest that low sodium
chloride intake may be harmful, but three other such studies (Ikeda et al., 1986;
He & Whelton, 1999; Tnomilehto et al., 2001) found a positive relationship
between sodium chloride consumption and heart attack. At present the effects
of reducing sodium chloride intake appear to be limited (Beevers, 2002).
Nevertheless the Acheson Report (1998) has raised concerns about the
excessive sodium chloride intake of British people and has recommended the
introduction of policies which will reduce the sodium chloride content of

processed foods without raising the cost to the consumer.

1.8 Lipids/fatty acids

In addition to sodium chloride, consumption of certain types of lipids and fatty
acids have been associated with Coronary Heart Disease (CHD) (Anderson &
Major, 2002; Byers, 2002; Lichtenstein, 2003). Lipids or fats are transferred
from the maternal blood stream to the fetal blood stream as fatty acids,
necessary for the development of the brain, nervous system and cell membranes
(Olsen, Sorenson & Secher, 1992; Willatts, 2002). The brain is dependent on
omega-3 and omega-6 fatty acids for its growth and development (Sizer &
Whitney, 1997). According to Ibrahim and Forsyth (2003), the intakes of
essential fatty acids (EFA) are related to socio-economic status with the lower
groups consuming insufficient oily fish, which is a major source of omega-3
and omega-6 fatty acids. In addition, there is growing evidence to suggest that
if there is a deficiency of long-chain polyunsaturated fatty acids (LCPUFAs),
then the child may have impaired visual (Carlson, et al., 1996) and cognitive
development (Agostini, et al., 1995; Willatts, et al., 1998). LCPUFAs are
important components of cell membranes, particularly those in the brain and
eyes (Crawford, 2000). N-3 fatty acids are needed for development of the fetal
nervous system and are essential for normal neuro visual function (Olsen, et al.,
1992; Innis & Elias, 2003). There has been recent renewed concern that trans
fatty acids are injurious to health, and there is evidence to suggest that they may
cross the placenta (Koletzko, 1991; Wahle & James 1993). Trans fatty acids
are those such as hydrogenated vegetable oils, which are hardened
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commercially to increase their shelf life. Such fats are then similar to saturated
fats, which can increase the build-up of plaque in the arteries (Stender &
Dyerberg, 2001). Koletzko (1991) suggested that fatty acids might interfere
with uterine growth, perhaps by impairing biosynthesis. Maternal fatty acid
composition has been found to play a role in programming growth in offspring
(Siemelink, et al., 2002). During the second stage of gestation the fetus is able
to synthesise its own fat from glucose and so is no longer dependent on the
placenta for this function (Van Aerde, Feldman & Clandinin, 1998).
Breastmilk contains long-chain polyunsaturated fatty acids (LCPUFA)S, and
research indicates that breastfed children had higher IQ scores than those who
were fed on infant formula, which did not contain LCPUFAs (Willatts, 2002).
Much of the evidence is inconclusive and more human research is needed to
definitively establish the links between trans fatty acids during fetal
development and later health (Larque, Zamora & Gil, 2001). In addition to
lipids and fatty acids the human fetus needs glucose for growth (Gray &
Buttriss, 1994).

1.9 Glucose

During pregnancy glucose is vitally important to the growing fetus and is its
principle source of energy, thus there is an increasing transfer of maternal
glucose to the fetus (Fowden, 1989; Rodwell Willlams & Trahms, 1993; Gray
& Buttriss, 1994). The placenta itself, because of the high metabolic activity
required of it, has a great demand for glucose. The fetus' energy needs are
greatest from about week 10, tapering off during the pregnancy's final weeks.
The fetal uptake of glucose is approximately twice that of the mother and is
approximately 30g of glucose daily (Rodwell Williams & Trahms, 1993). As
glucose is the only energy source used significantly by the fetus, rapid
absorption is guaranteed by carrier-mediated diffusion. Because of this
requirement of the fetus, coupled with the nausea and vomiting of early
pregnancy, there is usually a reduction in insulin needs and this is the result of
less available circulating blood glucose (Rodwell Williams & Trahms, 1993).
The purpose of insulin is to aid carbohydrate metabolism. Insulin resistance

appears to develop in most women as the pregnancy progresses, but trans-
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placental transfer of glucose appears to be independent of insulin (Fraser,
1991). During the second half of pregnancy there is an increase in the
diabetogenic effects of the placental hormones, which outweigh the continuous
channelling of glucose to the fetus, and insulin requirements increase by 65 —
70 per cent (Rodwell Willliams & Trahms, 1993). Insulin from the mother
does not cross the placenta and the fetus depends on its own supply of insulin
(Rodwell Williams & Trahms, 1993). Fetal insulin is present at 12 weeks
gestation and is stimulated by present amino acids and increased glucose from
the mother. Amino acids are transferred across the placenta to meet fetal tissue
synthesis requirements. Because placental hormones elevate blood insulin, and
alter insulin resistance during pregnancy, the result can, in some cases, be
gestational diabetes (Whitney & Rolfes, 1997). This means, oestrogen in
particular, and to a lesser extent progesterone, act as insulin antagonists and so
diminish the effectiveness of insulin. The insulin will be insufficient to cope
with the raised glucose levels and gestational diabetes may develop if a woman
ingests too much glucose. This diabetes usually occurs late in the pregnancy
and returns to normal after the birth. The consequences of gestational diabetes
can be serious, in some cases resulting in macrosomia (a large for gestational
age fetus >4000g (Rhodes, Schoendorf & Parker, 2003)), prematurity or fetal
or infant death (Beebe, 1987; Braveman, et al., 1988; Jovanovic-Peterson &
Peterson, 1990; Kitzmiller, et al., 1991; Naylor, et al., 1996, Candy, Davies &
Ross, 2001). Furthermore, research experiments with rats by van Assche and
Aerts (1979) have shown indications of genetic transfer of diabetes over three
generations. This suggests that prevention of diabetes in the first generation
may affect the diabetic tendencies of future generations. It is possible that
gestational diabetes may indicate a predisposition to Type 2 (non-insulin
dependent) diabetes, rather than the pregnancy acting as a catalyst for Type 2
diabetes in later life, although this remains controversial (Kuhl, 1991).

1.10 Vitamin K
One nutrient that is unlikely to be over-consumed is Vitamin K. There is well-
documented evidence regarding the importance of Vitamin K to the well-being

of the neonate (O’Connor, 1983; Marwaha, 1984; Motohara, 1984; Kries,
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1987; Pooni, et al., 2003). Thus the Committee on medical aspects of food
policy (COMA) (1991) recommended that every child in the UK be injected at
birth with Vitamin K. This is because Vitamin K is necessary for the clotting of
blood but it is a difficult vitamin for the body to store, so most babies are born
with a deficiency. Research has shown that a deficiency in the newborn could
result in Haemorrhagic Disease of the Newborn (HDN) causing cutaneous,
nasal or gastrointestinal haemorrhage. A recent Cochrane review of the
randomised control trials found that one dose of Vitamin K reduced bleeding
and improved coagulation (Puckett and Offringa, 2001). As newborn babies
are routinely injected with Vitamin K there is no advantage in the mother
taking Vitamin K supplements, and to do so may even prove injurious to the
mother and child. In view of the varied micronutrients required for a healthy
pregnancy, the DoH has compiled nutritional recommendations for daily
consumption during pregnancy known as Dietary Reference Values (DoH,
1991). One nutrient which appears to have received little consideration in the
UK, is iodine.

1.11 lodine

Iodine is an important mineral and millions of people, worldwide are affected
by lodine Deficiency Disorder (IDD) (Maberly, 1994). The effects of iodine
deficiency can be profound. If iodine deficiency is experienced in utero there
is an increased risk of varying degrees of cretinism such as low 1Q and or/deaf
mutism and/or growth retardation. In addition, the child may show physical
signs of hypothyroidism, such as dry skin, prominent tongue and coarse
features (Poskitt, 2003). It is possible that the child may have low birthweight
and the risk of perinatal mortality is increased. 1f the deficiency is experienced
in infancy there is the risk of perinatal mortality and poor psychomotor
development and low 1Q. There are national programmes to iodise sodium
chloride and the United Nations Children’s Fund (UNICEF) (2001) believes
this has protected over 90 million children from poor learning ability, which
might be experienced if they had received insufficient iodine. A recent study
found that 40 per cent of pregnant women in the United Kingdom consumed

insufficient iodine (Ibrahim & Forsyth, 2003). In the UK it is not compulsory
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to add iodine to sodium chloride and this coupled with the low UK
consumption of iodine rich fish means that deficiencies are not being
addressed. The importance of iodine in the diet appears to have gone
unrecognised in the UK and there does not appear to be any mention of iodine
in diet in pregnancy advisory leaflets distributed to the women in this sample
(National Childbirth Trust, 1994; Swindon and Marlborough NHS Trust,
undated; Farley’s Your Healthy Pregnancy, 1995; Mackonochie, 1997;
Farley’s Heinz, Guide to Weaning, 1998).

1.12 Nutritional recommendations during pregnancy

There is much debate about what constitutes the optimum diet for a pregnant
woman. The second and third trimesters of pregnancy are periods of rapid
growth, placing increased demands on the nutritional stores of the mother
(Thomas, 1994). It is unclear, however, how much the mother needs to alter
her nutritional intake to meet this need. Thomas (1994) argues that Dietary
Reference Values (DRVs) cannot be applied indiscriminately to all pregnant
women. Because of the disparity between dietary findings and calculated
energy costs, the panel on DRVs was cautious and set the Estimated Average
Requirement (EAR) at 200kcal extra per day in the third trimester only (DoH,
1991). Daily nutritional dietary reference values (DRVs) during pregnancy

and for lactation are shown in Table 1.3:
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Table 1.3 Dietary Reference Values (DRV) during pregnancy

Nutrient Female (19-20 Pregnancy Lactation
years)
Energy 1940 kcal, 8.10 MJ  +200 kcal, 0.80 +450 kcal (1.9MJ)
(EAR)? MJ! — 570 kcal (2.4
MJ)
Protein(RNI)* 45 g/day +6 g/day +11-8 g/day
Thiamin 0.8 mg/day +0.1 mg/day’ +0.2 mg/day
Riboflavin 1.1 mg/day +0,3 mg/day +0.5 mg/day
Niacin 12 mg/day No increment +2 mg/day
Vitamin B6 1.2 mg/day No increment No increment
Vitamin B12 1.5 pg/day No increment +0.5 pg/day
Folate 200 pg/day +100 ug/day +60 pg/day
Vitamin C 40 mg/day +10 mg/day +30 mg/day
Vitamin D 0 10 ug/day 10pg/day
Calcium 700 mg/day No increment +550 mg/day
Magnesium 270 mg/day No increment +50 mg/day
Iron 14.8 mg/day No increment No increment
unless iron stores
are low
Zinc 7.0 mg/day No increment 0-4 months, +6
mg/day; 4+ months
Copper 1.2 mg/day No increment +0.3 - 5 mg/day
Selenium 60 pg/day No increment +15 pg/day

(Source: COMA Report no. 41, DoH, (1991)
1 Last trimester only

2 Estimated average requirement

3 Reference nutrient intake
Note: Where a different range of values is given for lactation, this refers to the
different stages of lactation. The EAR for a non pregnant woman aged between
15-18 years is 2110 Kcal per day, thus a pregnant women in this age group
would require a total daily calorie intake of 2310 Kcal during the third
trimester, and between 2560 Kcal and 2680 Kcal during lactation.

The physiology of pregnancy has adapted to facilitate increased absorption of

vitamins. Metabolism is more efficient, and there is an increase in absorption

and a decrease in excretion of vitamins. Johnstone (1983) stated that there was

no good evidence for a pregnant woman to make major changes to her

nutritional intake if she has maintained optimal body weight (BMI < 25) for

some years prior to pregnancy, and has eaten a low fat, low sugar diet as

recommended by the National Advisory Committee on Nutritional Education

(NACNE) (1983). Lean and Anderson's (1990) Aberdeen study of pregnant

women found evidence that women who received 35 per cent of their energy
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from fat had a good overall nutrient intake. This supports the adoption of a
NACNE style diet (low in saturated fat, sodium chloride and sugar and high in
fruit, vegetables, oily fish and carbohydrates) but does not take account of
young women who may have followed these recommendations, but because
their own body is still growing, may need extra nutrients. A joint Food
Agriculture Organisation (FAO)/ World Health Organisation (WHO)/ United
Nations University (UNU) Expert Consultation on Energy and Protein
Requirements (FAO/WHO/UNU, 1985) recommended that the extra energy
cost of pregnancy amounting to 285kcal should be met by increased food
consumption, but if physical activity were reduced, 200kcal would be
sufficient. Until 1991, the UK recommendation was an increase of 240kcal per
day during the second and third trimesters only (Department of Health and
Social Security (DHSS), 1979). Durnin (1991) carried out a multinational
study across Scotland, Holland, The Gambia, Thailand and the Philippines.
Results from the Scottish and Dutch studies indicated that in practice, only
about 100kcal more per day were ingested during the second and third
trimester, suggesting only a small addition to the pre-pregnancy calorie intake
is necessary. This could be due to a reduction in physical activity as Durnin
(1991) suggests, but this is not borne out by the results of the Gambian study
(Lawrence, et al., 1984; Poppitt, et al., 1993). It is difficult to make
comparisons however, as the Gambian population was in a state of marginal
undernutrition and therefore had made metabolic adaptations. Prentice, et al.,
(1989) and Goldberg, et al., (1993) have also found evidence of metabolic
adaptations, but due to the very small sample size (8 and 12 respectively), it is
not wise to generalise from these results. During pregnancy it is common to
see low serum values of nutrients and a greater excretion of nutrients via the
kidneys (Gray & Buttriss, 1994). This suggested a dilution due to the
increased blood volume during pregnancy, but other researchers believed it
suggested nutrient deficiencies (Hytten and Chamberlain, 1980). The
composition of the weight gain during pregnancy is different to that of the non
pregnant weight gain, with 62 per cent being water. Thomas (1994) suggested
1 pint of milk per day will provide 600 mg of calcium, ensuring an adequate
supply, but whether this should be full-fat or semi-skimmed milk is not stated.
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Protein needs are usually met throughout pregnancy if energy supply is
sufficient and it is unlikely that many women will need to increase their usual
daily intake (Thomas, 2001). Research with pregnant rats indicates that protein
is stored during the early stages of pregnancy and distributed to the fetus, as
and when necessary but it is unclear if this is the same with humans (Naismith,
1977). As a result of Durnin, et al. (1985) and Durnin's (1987) studies in
Scotland, the total energy cost of pregnancy is calculated at 70,000 kcal.
Goldberg, et al., (1993) have shown that there are wide variations between
individuals, with some women showing a reduction in Basal Metabolic Rate in
the early stages, and others showing an increase from the beginning. From the
conflicting evidence, perhaps the best advice for pregnant women is to eat as
much as they need to satisfy their appetite, as suggested by Passmore and
Eastwood (1986) and Thomas (1994). This does not take account of women
whose diet, before and during pregnancy, may be compromised, such as
smokers, ethnic minority groups, alcohol/drug users, those on a low income
and adolescents (Lawson, 2003). Moreover, food consumption is grounded in
culture (Iphofen, 2003). The food that is produced and available within a
culture has a great influence on what individuals eat. Many cultural food
choices are passed on intergenerationally. There are cultural constraints on
what food is consumed, not least of which are economic factors (Iphofen,
2003). The quality and quantity of food consumption is determined by the
funds available to purchase food. Moreover, consumption is influenced by
cultural social practices such as family gatherings and culturally determined
festive occasions (Iphofen, 2003). Advertising media promote foods that are
often unhealthy (Sustain, 2001). Much of this advertising within the UK is of
nutritionally poor foods that are frequently high in fats and sugars (Sustain,
2001). Such advertising employs psychological strategies to hold the viewer’s
attention and evoke an emotional response, thus resulting in the greater
likelihood that the food is seen as desirable (Lewis & Hill, 1998).
Recommendations are that women should eat four or more servings of
carbohydrates; at least five servings of vegetables and fruit; three servings of
calcium rich foods such as milk and milk products; two servings of protein

such as lean meat, poultry, fish, eggs, beans and nuts; small amounts of fat and
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sugar (Gray & Buttriss, 1994; University of Sheffield Centre for Pregnancy
Nutrition, 2003). The problem with such recommendations is the lack of
definition of what constitutes a ‘serving’ or ‘small’ amount of fat. Moreover,
people in the lower socio-economic groups tend to purchase energy dense
foods, which are high in fat and sugar and lacking in other nutrients (Leather,
1996). Because of the risk of infection by Listeria and Salmonella, which
could harm both the mother and developing fetus, it is recommended that
pregnant women do not consume raw or lightly cooked eggs; shelifish or
undercooked poultry; unpasteurized milk or mould-ripened or blue cheeses
(DoH, 1996). In addition to avoiding certain foodstuffs there are
recommendations regarding the optimum weight gain during pregnancy as

shown in Table 1.4.

Table 1.4 Average composition of average weight gain during pregnancy.

(Source: Barasi, 1997 page 201).

Average

weight

Fetus 3.5kg

Increased maternal tissues such as blood volume, mammary 5.0kg
glands and uterus

Stored fat 4.0 kg

Barasi’s (1997) estimate is based on UK studies carried out in the 1950s which
set the physiological norm at 12.5kg. There is considerable debate about what
constitutes optimum weight gain for a woman during pregnancy. According to
Forsum (2003), this weight gain can vary betweeﬁ 6-14kg (Forsum, 2003).
This is based on data from twelve studies from different parts of the world
(Institute of Medicine, (IOM), 1990a). Feig and Naylor (1998) have suggested
that such weight gain recommendations are too liberal in well-nourished
Western societies. Moreover, Hytten (1991) indicates that there are many
variations in the energy requirements of individual women. The difficulty with
these studies on which the [IOM’s recommendations are based on is that they
date from 1925-1986, thus there may have been variations in access to

sufficient quantities of nutrients over the years. Evidence suggested that diets
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in the early part of the century would be lacking in red meat, fruit and
vegetables and high in bread and fat (Ariouat & Barker, 1993). Thus weight
gain may not be indicative of adequate nutrition. Weight gain in the second
and third trimesters is an important determinant of fetal growth (IOM, 1990a;
Susser, 1991). An American report reassessed the relationship between
pregnancy weight and maternal and fetal outcomes (IOM, 1990b), and this
confirmed a strong relationship between maternal weight gain and birthweight.
From this evidence they provided target ranges for weight gain based on pre-
pregnancy Body Mass Index (BMI). These ranges are known as the IOM’s
recommendations and have been assessed in a number of studies. Results
indicate that women, whose weight falls outside the recommended ranges, tend
to have poorer pregnancy outcomes for both the mother and infant (Abrams,
Altman & Pickett, 2000). Low weight gain is associated with low infant
birthweight, which can have detrimental consequences such as stunted growth,
perinatal death (death in early infancy) and even neurobehavioural
development (Gray & Buttriss, 1994). There is strong evidence to suggest that
children born to women with a low BMI are more likely to develop non-insulin
dependent diabetes and raised blood pressure in adult life and such women are
more likely to be from disadvantaged social groups (Lobstein, 1991; Godfrey,
et al. 1994; Office for National Statistics, (ONS) 1997; Clark, et al., 1998;
Ravelli, et al., 1998). An American study, which examined the motor skills and
intellectual ability of children of low income, obese African-American women,
found no association with motor skills. There were, however, indications that
obese mothers may have children with diminished intellectual ability. Obesity
is defined as BMI >30 (DoH), 1994). There may, however, have been
variables other than obesity, which may have confounded the results (Neggers.
et al., 2003). On the other hand, a Croatian study found women who gained
>12kg during pregnancy were more likely to have a higher incidence of
caesarean delivery and/or perinatal mortality (Curzik, Topolovec & Sijanovic,
2002). Conversely, very high maternal weight gain can result in high infant
birthweight, which can precipitate a forceps or even caesarean delivery,
asphyxia and perinatal mortality (Gray & Buttriss, 1994). A recent study

found no relationship between macrosomia (large for gestational age) and rate
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of caesarean deliveries (Rhodes, Schoendorf & Parker, 2003). A macrosomic
infant is defined as having a birthweight >4000g (Zamorski & Biggs, 2001).
Pre-gravid maternal BMI is a strong predictor of birthweight and obese
mothers are eighteen times more likely to deliver macrosomic infants than
normal or underweight mothers (Mancuso, D’Anna & Leonardi, 1991; Galtier-
Dereure, Boegner & Bringer, 2000). Dietary restriction, in order to limit
weight gain in obese women, is often practised in order to reduce the incidence
of hypertension, gestational diabetes and/or pre-eclampsia. Campbell (1991)
advocates dietary restriction only if there is evidence of impaired glucose
intolerance, otherwise such restriction is of little value. Notwithstanding, this
does not consider the detrimental health consequences of giving birth to a
macrosomic infant. However, the consequences of low birthweight appear to

be considerably more far reaching.

1.13 The long-term effects of low birthweight

The poor nutritional status of many women of childbearing age is of current
concern in the UK. Not only is the health of the mother affected, but the long-
term health of her offspring may be jeopardised. Approximately seven per cent
of all births in the UK are low birthweight babies (Doyle, 2002). A low
birthweight baby is considered to be <2500g while a very low birthweight
infant is considered to be one born less than 1500g (King & Harrison, 2003).
Such babies are more likely to be born to mothers who live in deprived areas,
for example, Hackney, East London and/or from lower socio-economic groups
(Office for National Statistics, 1997; Doyle, 2002). Infant mortality is higher
in low birthweight babies than those with a birthweight >2500g (The Scottish
Low Birthweight Study Group, 1992; Vik, et al. 1996). The UK has a high
early childhood mortality rate in relation to other developed countries such as,
Sweden, Germany, France, Singapore and developing countries such as
Slovenia (Office for National Statistics, 1997). Maternal nutrition is
considered to be a major factor influencing infant outcomes (Frankle & Owen,
1993). Genetics undoubtedly play a part in the growth and development of the
fetus, however there is evidence suggesting that the standard of nutrients and

oxygen the fetus receives, imposes limitations upon that development and
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growth (Haig & Graham, 1991; Barker, 1994). Birthweight is dependent on
the height and weight of the mother, which in turn has been affected by her
own growth during childhood. Many low birthweight babies are born to
women in the lower socio-economic groups (Office for National Statistics,
1997). A large study (n=4555 women) in Chile found that underweight women
were represented significantly more in those < 20 years of age. This study
looked at underweight, normal weight, overweight and obese women, and
found that the birthweights of the infants were proportional to the maternal
weight (Robinovich, et al., 1995). This suggests that smaller babies are born to
underweight mothers. Burnley, Lancashire, England was reported to have a
high perinatal mortality rate (Law, et al., 1993). Babies born to women in
Burnley, Lancashire were compared with babies born in Salisbury, Wiltshire.
Findings indicate that more of the Burnley mothers were younger, shorter in
height and of lower socio-economic status than the Salisbury mothers, which
may account for the higher perinatal mortality rates. These results are
inconclusive, but it could be argued that Burnley had a higher rate of teenage,
unplanned pregnancies, and may account for the increased number of younger
mothers. This would require further investigation to be conclusive. Seven
years later these figures are different, in that Burnley had one death during the
perinatal period (the period shortly before and after birth beginning with
completion of the 20-28" week of gestation and ending 7-28 days after birth)
(Medic 8, 2004) and Salisbury had no deaths during the perinatal period
(Office for National Statistics, 2001). There are other areas with greater
perinatal death rates, such as Manchester, with sixteen perinatal deaths during
the year 2000 although it is acknowledged that Manchester is a larger area than
Burnley (Office for National Statistics, 2001). Nonetheless these figures
suggest a need for Law, et al. (1993) to review their findings using current data
relating to perinatal mortality rates and the ages, heights and socio-economic
status of the mothers in Burnley and Salisbury. A comprehensive Austrian
study (n=10240) examined the impact of pre-pregnancy weight, and
pregnancy weight gain, on infant birthweight (Kirchengast & Hartmann, 1998).
The results suggest that poor maternal weight status is a risk factor for low

birthweight babies. It is unclear how pre-pregnancy weight was ascertained
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accurately. If the mother’s pre-pregnancy weight was self-reported, the results
may have been subjective and inaccurate. A more recent study found that
women with lower Body Mass Index (BMI) (<25) were more likely to produce
smaller babies than women of higher BMI (>25). In addition, those mothers
who gained more weight during pregnancy had heavier infants (Shapiro, Sutija
& Bush, 2000). A longitudinal study (n=11833) carried out in the South West
of England, found that poor quality diet was not an indicator of low birthweight
(Rogers, et al., 1998). This would suggest that if the mother consumes
adequate calories during her pregnancy, her baby would not be of small
birthweight. A possible explanation for low birthweight babies is that those
mothers with low preconceptual BMI (<25) do not eat sufficient calories prior
to and throughout the course of the pregnancy, resulting in inadequate nutrient
stores. If the mother has inadequate nutrient stores during critical periods of
fetal development this can have far reaching consequences for the developing
individual. Optimal nourishment of the mother is of paramount importance
during the embryonic stages when the critical periods occur. The critical
periods occur very early in gestation, most falling within the embryonic period.
By eight weeks the fetus has developed a central nervous system, beating heart,
digestive system and the beginnings of facial features (Little, 1990).

Critical Periods

The organs and tissues have critical periods of intense development (Godfrey
& Barker, 2003). For example, the heart and brain are well developed at
fourteen weeks, which is around the end of the first trimester. The central
nervous system developmental critical period is thé longest, starting at week

three and ending at week 16. Other critical periods are shown in Table 1.5:
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Table 1.5 Critical Periods in embryo/fetal development

Organ Weeks of formation
Heart 3.50 - 6.50
Upper limbs 4.00 - 6.00
Lower limbs 4.25-17.25
Eyes 4.50 — 8.50
Teeth 6.75 - 8.00
Palate 6.75-9.25
External genitalia 7.50 - 10.00
Ears 4,25 -9.50

Source: Little (1990)

If the fetus receives any insult (in this case, lack of nutrition) during a critical
period, then the development may be interrupted and there can be no catch-up
later (McCance, 1976). Current research suggests that the individual may
become programmed and become prone to disease in later life. This has

become known as The Barker Hypothesis.

The Barker Hypothesis

Barker (1999) hypothesised that if a developing individual has inadequate
nutrition during a critical period in utero, the fetus responds by making
permanent changes in its physiology and metabolism. It is these changes that
predispose the individual to chronic disease in later life. Much of Barker’s
original work was based on the results of animal experiments and information

provided by ‘Margaret Burnside’s Ledgers’ (Barker, 1994).

Margaret Burnside’s Ledgers.

Margaret Burnside’s ledgers were detailed birth and growth records of
individuals born in Hertfordshire from 1911 onwards. Margaret Burnside was
the first Chief Health Visitor and Lady Inspector of Midwives for Hertfordshire
(Barker, 1994). These detailed records allowed comparison of individuals’
birthweight and early growth with later health and subsequent cause of death.
The findings suggested a link between small birthweight and increasing rates
of Coronary Heart Disease.
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Coronary Heart Disease (CHD)

Those infants with low birthweights had increased death rates from CHD
(Barker, 1998; Osmond, et al., 1993). A similar study, which looked at the
birthweights of men born in Sheffield from 1907-1925, found that it was babies
who were born small for dates, rather than preterm infants, who were more at
risk of CHD (Barker, et al., 1993). A problem with retrospective studies is that
there may be inaccuracies in records of birthweights or causes of death, which
may confound the results. Many studies, using more recent data have
comprehensively supported these findings, so that it is now widely accepted
that small birthweight is a contributory factor in CHD (Frankel, et al., 1996;
Rich-Edwards, et al., 1997 and Barker, et al., 2002). Current research suggests
that it is not only the offspring who are at risk of CHD, but also the mother.
One such study found a positive association between maternal adult leg length
and birthweight of the offspring (Lawlor, Davey Smith & Ebrahim, 2003). Leg
length can be used as an indicator of early environmental circumstances,
particularly nutrition during infancy. Interpretation of these findings suggests
the trans-generational association between birthweight and CHD is explained
by maternal circumstances in early life. It could be argued, however, that the
results are due to confounding variables, which may offer an alternative
interpretation of the results. For example, such variables might be similar
lifestyle and cultural factors continuing into the second generation, or indeed,

genetic factors.

Hypertension

In addition to CHD, it has been suggested that a propensity for cardiovascular
related conditions may also be a result of programming. One such condition is
hypertension. The association between small birthweight and hypertension in
later life has been widely documented (Voors, Webber & Frerichs, 1977;
Simpson, Mortimer & Silva, 1981; Cater & Gill, 1984; Whincup, Cook &
Shaper, 1989; Barker 1994). A systematic review of 80 studies across varying
ages and different countries, has added support to the argument (Huxley, Shiell
& Law, 2000). As with CHD, this is dependent on reduced fetal growth, rather
than being born pre-term (Barker, 1998; Eriksson, et al., 2000). A large

54



(n=10883) study in Jerusalem examined the birth records of 17-year-old men
and women who had been drafted into the Israeli Army. These records were
compared with blood pressure and BMI measures taken during Army medical
checks. A positive correlation was indicated between blood pressure and BMI
at aged 17, but none with birthweight or the mother’s weight gain during
pregnancy (Laor, et al., 1997). These findings do not indicate an association
between low birthweight and high blood pressure in later life. One study
which looked at the maternal diet of individuals born in Aberdeen between
1948 and 1954, found that those whose mothers had consumed a high
carbohydrate and low protein diet, tended to have higher blood pressure than
those whose mothers had eaten more protein and less carbohydrate (Campbell,
et al., 1996). The conclusion was that the low protein diet had affected the size
of the placenta, and thus the nourishment of the fetus was compromised.
Experiments using animals have lent support to this hypothesis (Barker, et al,
1990; Law, et al., 1991).

Non-insulin diabetes and the Thrifty Phenotype Hypothesis

Conditions associated with hypertension include non-insulin diabetes. Non-
insulin diabetes appears to increase the risk of heart disease (Hellerstrom,
Swenne & Andersson, 1988; Bell, 2003). Insulin metabolises glucose which is
necessary for energy and subsequent growth, thus having a vital role in fetal
development. There appears to be a relationship between fetal growth and
development of non-insulin diabetes in later life, and this has led to the Thrifty
Phenotype Hypothesis. The Thrifty Phenotype Hypothesis suggests that non-
insulin dependent diabetes occurs in individuals of low birthweight (Hales &
Barker, 1992; 2001). In essence, the research suggests that poor nutrition in
utero has led to under development and function of the P cells of the islets of
Langerhans, resulting in insulin resistance. It is generally accepted that obesity
and a sedentary lifestyle are contributory factors in development of non-insulin
dependent diabetes, but it is suggested that this may only be in predisposed
individuals (Barker, 1994). This predisposition may be the result of
undernutrition in utero. Wells (2003) has challenged the Thrifty Phenotype
Hypothesis, suggesting that the existing hypothesis fails to explain loss of
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plasticity (resilience or adaptability during critical periods) of development and
that programming may be of more benefit maternally than to the offspring.
Wells (2003) concludes that this approach indicates that public health
improvement programmes should address maternal development rather than
nutrition during pregnancy. However, this argument does not appear to be
based on any empirical evidence. Conversely, the findings of the Aberdeen
study of 168 men and women, born between 1948-1954, suggest that high
intakes of protein and fat can lead to insulin deficiency through impaired fetal
development. The offspring of thin mothers, on the other hand, appear to be
insulin resistant (Shiell, et al., 2000). Ong and Dunger’s (2002) review
concludes that thrifty fetal genotypes may improve perinatal survival, but
predispose to adulthood disease. Furthermore, Vuguin (2002) has carried out a
systematic review of animal studies into the effects of intrauterine growth and
growth restriction on subsequent glucose metabolism. The conclusions are that
many of the results are dependent on the procedures employed, and therefore
results can only be interpreted as preliminary. Although much of this research
has centred on nutrition during critical periods, which occur during the first

trimester, it fails to address the negative effects of nausea and vomiting in

pregnancy (NVP).

Nausea and vomiting in pregnancy (NVP)

One explanation for nausea and vomiting in pregnancy is the genetic parent-
offspring conflict argument (Trivers, 1974; Moore & Haig, 1991). This
conflict commences immediately after meiosis (cell division during the
reproductive/conceptual process) according to Trivers (1974). Although both
mother and child are primarily concerned with the survival and well being of
the fetus, the mother has also to serve her own best interests. This demands not
only looking after her own state of health, but if the current fetus makes too
many physiological demands upon her, it could jeopardise her future
reproductive potential (Trevarthan, 1987). Flaxman and Sherman (2000)
carried out a cross-sectional review of literature relating to NVP, and found
evidence to suggest that societies who do not rely on animal protein as a

dietary staple were less likely to experience NVP. Animal protein foods can
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contain toxins and micro-organisms if not totally fresh. The nausea could be
interpreted as a protection mechanism within the body so that potentially
poisonous foods are avoided. A more widely accepted view is that NVP is
associated with increased hormone production. Once fertilisation has taken
place, the embryo secretes human chorion gonadotropin (hCG) which allows
oestrogen and progesterone secretion to continue by maintaining the corpus
luteum (Forsum, 2003). These hormones play a significant part in the
metabolic and physiological changes in the body of the pregnant woman.

There is also an increase in the level of prolactin, which is important in
preparing the mammary gland for lactation (Forsum, 2003). There is a body of
evidence to suggest that this increase in hormone activity is largely responsible
for the nausea experienced in the early stages of pregnancy (Sherman &
Flaxman, 2002; Lagiou, et al., 2003). It is furthermore suggested that NVP can
contribute to a positive outcome to the pregnancy, in that such pregnancies are
less likely to result in miscarriage or preterm delivery (Furneaux, Langley-
Evans & Langley- Evans, 2001). To date, this evidence is inconclusive and
therefore these claims should be treated with caution. The nutritional status of
the pregnant woman may be compromised if the NVP results in considerable
loss of appetite and/or vomiting (Coad, Al-Rasasi & Morgan, 2002). There
appears to be a scarcity of up-to-date research relating to the possible effects of
NVP on nutrient stores, other than that relating to hyperemesis gravidarum.
Hyperemesis gravidarum is persistent vomiting during pregnancy past the first
trimester up to the 20"™ week of gestation, when there is a major risk of
malnutrition (Thomas, 2001). As the first trimester is a period of great
nutritional activity, requiring nutrients not only for the development of the
embryo but of the placenta, it is important that the mother consumes the
appropriate nutrients. Moreover, what the pregnant woman eats is not only
important for the healthy development of the fetus but also to prepare the

maternal body for lactation and subsequent breastfeeding.
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1.14 Current recommendations regarding food consumption during
pregnancy

Current recommendations are that pregnant women should eat at least five
portions of fruit and vegetables daily, including green vegetables for folic acid
and iron (Food Standards Agency, 2004). They should also consume plenty of
starchy foods, fibre, dairy foods for calcium and protein. To ensure adequate
levels of iron some red meat should be consumed and/or fortified breakfast
cereals. It is also recommended that all pregnant women should take 400mcg
per day until the 12" week of pregnant to help prevent neural tube defects in
the fetus. Moreover it is recommended that if the pregnancy is planned folic
acid should be taken for some weeks prior to conception (DoH, 2000). Liver
is to be avoided because of the high levels of Vitamin A which may be
potentially teratogenic (DoH, 1992). Shark, swordfish and marlin should be
avoided because of the high levels of mercury which may harm the
development of the fetal nervous system (FSA, 2004). Tuna should be rationed
to no more than four medium sized cans per week for the same reason. Soft,
mould-ripened cheeses, paté and raw eggs should be avoided because of the
dangers of contracting Listeriosis. Finally, alcohol should be limited to one or

two units, once or twice a week (FSA, 2004).

Part II Breastfeeding
1.15 Issues surrounding breastfeeding
The Acheson Report (1998) presents evidence that babies in the UK, whose
fathers are in social class I, are more likely to be breastfed than those whose
fathers are in social class V. Moreover, it is less lﬁ<ely that mothers from the
lower social classes will continue to breastfeed until the child is weaned
(Foster, Lader & Cheesbrough, 1997). Uptake of breastfeeding in the UK is
among the lowest in the developed world (Earle, 2002). Findings suggest that
decisions to breastfeed are made without reference to the advice of health care
professionals, and these decisions do not change over the course of the
pregnancy and post partum (Earle, 2002). This was a qualitative study using
only 19 participants, thus it would be difficult to generalise from such results.

There is considerable research to indicate that breastfeeding from birth to six
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months has long-term benefits for both the mother and the child (American
Academy of Pediatrics, 1997). For example, breastfeeding appears to give the
mother protection against ovarian and/or breast cancers (Layde, et al., 1989;
Rosenblatt & Thomas, 1993; UK Study group 1993; Newcomb, et al., 1994).
Cumming & Klineberg (1993) suggest that if women have breastfed they are
more likely to develop hip fractures in later life but this was subsequently
criticised by the DoH (1998), which states that there is no evidence that
lactation has any effect on bone health. Generally the mother loses weight and
body fat during lactation (Dewey, Heinig & Nommsen, 1993; Heinig &
Dewey, 1997; Winkvist, & Rasmussen, 1999). This would be considered
beneficial in Western Society. It is argued by some, that such weight loss is
minimal (Winkvist & Rasmussen, 1999; Sichieri et al., 2003). There are also
the additional benefits of not having to prepare feeds, and a financial saving, as
artificial milk powder would be unnecessary (MIDIRS, 1997). However, it is
possible that any financial saving may be cancelled out if the breastfeeding
mother spends more on nutritional food in order to improve the quality of her
milk. In any event, such a financial outlay would be justified by the nutritional
benefits to both the mother and child. A longitudinal study of 216 pre-term
children found that those who consumed donated breastmilk had lower blood
pressure readings than those fed with pre-term or standard milk formula
(Singhal, Cole, & Lucas, 2001). In addition, there is evidence to suggest that
those who are bottle fed, rather than breastfed, are more at risk of developing
insulin dependent diabetes (Ellis & Atkinson, 1996; Atkinson & Ellis, 1997).
However, the authors themselves point out that there is insufficient evidence to
be conclusive. A meta-analysis of such studies identified a weak but significant
association between bottle-feeding and the risk of insulin-dependent diabetes
(Gerstein, 1994). Nevertheless, other studies have not supported this belief
(Bodington, McNally & Burden, 1994; Patterson, et al., 1994). A large study
(n=2602) in Western Australia found that predominant breastfeeding for at
least six months, reduced the risk of respiratory infection (Oddy, et al., 2003).
Results of a study of premature infants, who were randomly assigned to an
enriched milk formula, or a standard milk formula used with babies who had
been brought to term, have indicated that there appears to be programming.
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Although the standard milk formula was only used for a few weeks, findings
show that those fed the preterm formula from birth had better motor
development at eighteen months. These results suggest that the early weeks
are critical to development and early dietary manipulation might be beneficial
for the infant’s future development (Lucas, Morley, Cole et al., 1990). This
was a fair-sized study (n=377) and it might have been useful to vary the length
of the four week trial within the sample. A further study found that preterm
babies fed breastmilk had better cognitive development than those fed preterm
formula milk (Lucas, Morley, Cole et al., 1994). It is possible there may have
been confounding variables such as the intelligence and socio-economic status
of the parents and which may account for the results. For example, some
mothers may be better nourished and thus have better quality breastmilk and/or
some babies may have inherited intellectual abilities which account for their
better cognitive development. It would be useful to follow up the further
development of the children in the study to see if those on the standard
formula, caught up in their development compared with those who were
breastfed. It has been suggested that breastmilk promotes cognitive
development and offers protection against allergies (Kramer & Moroz, 1981,
Miskelly, et al., 1988; Chandra, 1991; Lucas, 1993). There is well-documented
evidence from research in the United States, Canada and Europe to suggest that
breastfeeding decreases the incidence of diarrhoea in the infant (Kovar, et al.,
1984; Howie, et al., 1990; Heinig, et al., 1994; Beaudry, Dufour & Marcoux,
1995; American Academy of Pediatrics, 1997). A major criticism of this
evidence is that it was obtained from predominantly middle class participants,
and there may be other socio-economic factors to explain lack of infection,
other than breastfeeding. Middle class people are more likely to have access to
better housing and hygiene conditions. Moreover, as more middle class
mothers than lower class mothers breastfeed, this could explain why there
appears to be a relationship between breastfeeding and protection against
diarrhoea. A recent study in Malaysia found that low birthweight infants who
were fed expressed breastmilk gained less weight overall than those fed on
preterm formula. These findings somewhat support the previous studies’

findings of a relationship between enriched milk formula and improved
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development (Lim, Cheah, & Soosai, 2001). There is a considerable body of
evidence to suggest that breastfeeding can have a detrimental effect on the
infant in the long term. It has been thought that the high cholesterol content
and saturated fat may programme lipid metabolism throughout life and increase
the risk of cardiovascular disease, but there is insufficient evidence to support
this hypothesis (Kris-Etherton, et al., 1979; Green, Dohner & Green, 1981).
Experiments carried out on baboons, who were either breastfed or bottle fed,
indicate that those who were breastfed had a higher low density lipoprotein
cholesterol to high density lipoprotein cholesterol ratio, suggesting that
breastfeeding may have a negative effect on cholesterol metabolism in later
life, which might lead to cardiovascular disease in some cases. Evidence
suggests that babies exclusively breastfed after the age of six months, often fail
to develop adequate iron stores (Saarinen, 1978). In addition, there may be
vitamin deficiencies, particularly vitamin D, if the mother is poorly nourished
(Belton & Rickets, 1986). The Hertfordshire study of health visitor records
from 1911 — 1945 found that those babies who had been breastfed beyond one
year had fewer teeth, and weighed less than those who had been weaned
(Barker, 1994). This would suggest that those who had been weaned had a diet
higher in calories and which facilitated teething. It is difficult to be conclusive
however, because of the great variation there would have been in diets
according to class and income. There is evidence that those who had been
breastfed beyond a year had higher birthweights, but by age one year their
weight was lower than children who were no longer being breastfed.
Moreover, these infants had the highest death rates from coronary heart disease
in later life (Fall, et al., 1992). Studies investigating the impact of infant
feeding on chronic illness are confounded by their retrospective design
(Weaver & Prentice, 2003). What should be borne in mind is the quality of
food available at the turn of the 20" century. Mothers® diets would not have
been as nutritionally sound as today and non breastfed babies would have been
fed milk from a variety of sources such as cows’ milk, perhaps un-pasteurised,
tinned, sweetened, condensed or evaporated milk as well as proprietary infant
milk powder. There would also be the added problem of poor hygiene.
Breastfeeding for the first six months is more beneficial where there is a
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heightened risk of infection through poor hygiene and sanitation (Elsom &
Weaver, 1999). Feeding bottles may not be adequately sterilised and drinking
water may not be boiled leaving the way open to infections, which could have
a detrimental effect later in life. Despite the contradictory evidence regarding
the benefits of breastfeeding to the mother and the child, the Acheson Report
recommends “...policies which will increase the prevalence of breastfeeding”
(The Acheson Report, 1998 page 3, recommendation 22). UNICEF and WHO
recommend exclusive breastfeeding for the first six months of life based on
evidence that such infants who have this type of feeding rarely fail to thrive
(Weaver & Prentice, 2003). On the basis of these recommendations the UK

DoH has advocated exclusive breastfeeding for six months.

1.16 Baby Friendly Hospital Initiative

Breastfeeding has been considered so important for the health of the child, that
the Baby Friendly Hospital Initiative was developed (WHO/UNICEF, 1989).
In 1991 UNICEF and the World Health Organisation launched the Baby
Friendly Hospital Initiative to reverse the negative effects on breastfeeding, of
the practices of many maternity units worldwide (WHO, 1989; Lancet, 1994).
This initiative encourages maternity units and hospitals to adopt ten steps to
successful breastfeeding. In essence these are:

(1) A written breastfeeding policy that all health care staff are
automatically made aware of;

(i)  Adequate skills training to all staff involved in implementation
of policy;

(iii))  Verbal and written communication to all women of benefits and
accomplishment of breastfeeding;

(iv)  Assistance with commencement of breastfeeding within half an
hour of delivery;

(v) Explain breastfeeding procedures to mothers including
maintenance of lactation by expression of milk even if separated
from child;

(vi)  Newborns should not be given any food or drink unless for

medical reasons and formula food should not be promoted;
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(vii)  Mothers should have the infant’s cot beside them 24 hours a
day;

(viii) Breastfeeding on demand is to be encouraged;

(ix)  Pacifiers and ‘dummies’ are not to be given to infants;

(x) Establish breastfeeding support groups to which mothers should
be referred (adapted from Malik & Cutting, 1998).

In Britain there remains a strong culture for bottle-feeding, despite the widely
publicised benefits of nourishment, improved bonding and protection from
infection, and breastfeeding rates are lower than other countries (Fairbank, et
al., 2000). Currently there are 53 fully accredited Baby Friendly healthcare
facilities and 69 maternity units or community services with a certificate of
commitment (UNICEF UK Baby Friendly Initiative, 2004). These figures
suggest that the majority of units and hospitals have not adopted all of the
policies. Beeken & Waterston (1992) suggest that closer monitoring of training
and hospital practices is necessary. On the other hand, there is evidence to
suggest that the mother’s perception of the father’s attitude towards
breastfeeding and the mother’s milk supply will affect the mother’s decision
regarding feeding (Arora, et al., 2000). Results of this study indicated that the
initiation rate was 44.3 per cent with 13 per cent still breastfeeding at six
months post partum. This study states that decisions regarding feeding were
made before the pregnancy or during the first trimester. This appears to
preclude unplanned pregnancies and it is not made clear how many women
adhered to their original decision. Hospital based breastfeeding interventions
can have a beneficial effect on lactation success, particularly among
primiparous (having given birth for the first time) women (Perez-Escamilla, et
al., 1994). In contrast however, primiparity, long labour and stress can
adversely affect lactogenesis (Chen, et al., 1998). There has been an increase
in breastfeeding rates but not significantly so. The highest rates of
breastfeeding at all maternal ages in the UK are in Scotland (DoH, 2002).
Class differences are more marked in Scotland than in the rest of the UK, with
fewer Scottish mothers in the lower classes initiating breastfeeding (DoH,

2002). Scotland has a national target set in 1994, which states that more than
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50 per cent of mothers should still be breastfeeding their infants at six weeks
old. Currently 37 per cent of such mothers whose babies were born in 2002

were still breastfeeding at six — eight weeks (ISD, 2003).

1.17 Nutritional needs of infant 0-6 months

There is conflicting advice on when to introduce weaning the infant onto solid
foods (Weaver & Prentice, 2003). Human milk contains all the nutrient and
energy requirements for healthy infants until they reach about six months old
(Weaver & Prentice, 2003). There are worldwide differences in the timing of
introduction of weaning foods (Michaelsen, et al., 2000). The DoH, (2002)
recommends that weaning foods should not be introduced until after the age of
four months for both breastfed and formula fed infants. The introduction of
cow’s milk before the age of one year may result in iron deficiency (Mira, et
al., 1996). This is unlikely to occur in the breastfed infant if a solid food
containing iron is introduced at 4-6 months (Williams, 1991). A systematic
review of 300 breastfeeding studies found many methodological flaws and only
thirteen papers met the criteria (Lanigan, et al., 2001). There was no evidence
to suggest modification of UK guidelines for weaning practices. The WHO
carried out its own review of the literature and as a result recommended
exclusive breastfeeding for six months, with the subsequent introduction of
weaning foods and continued breastfeeding (WHO, 2001). From the available
evidence, current recommendations are that in the best interests of the infant,
there should be exclusive breastfeeding for six months. There is therefore a
need to address the issues of low rates of uptake of breastfeeding and

continuance of breastfeeding in the UK.

1.18 Conclusion

This chapter has reviewed the literature on nutrition during pregnancy and
breastfeeding for the healthy development of the infant. It has brought to the
fore areas of controversy within the research. In so doing, it has highlighted
methodological flaws within some research designs. Gaps within the area of
knowledge have been identified and suggestions have been made for future
nutritional research which will increase the body of knowledge. In particular
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there is limited knowledge regarding the effects on a pregnancy of nutrient
intake preconceptually and debate about consumption of alcohol prior to and
during pregnancy. There appears to be a lack of consensus regarding optimum
weight gain during pregnancy and sparse literature relating to the effects of
over-consumption of nutrients in pregnancy other than fats and glucose. This
may be a reflection of a lack of satisfactory methods to obtain accurate
nutritional data. An examination of current literature suggests that exclusive
breastfeeding for the first six months of life as recommended by the British
government may not be in the best interests of every infant. More research is
needed to be conclusive. To date just 53 hospitals/units in the UK have full
Baby Friendly accreditation (as at 23 April, 2004), which may account in part
for the poor breastfeeding rates in the UK (UNICEF UK Baby Friendly
Initiative, 2004). Six of the 53 are community services making 47 that are
maternity units. Of the babies born in the UK 15.6 per cent are born in a Baby
Friendly Hospital (Radford, 2004).

1.19 Literature Update

A recent search to update the literature on nutrition in pregnancy has brought to
the fore a number of relevant studies, although there is still a paucity of
relevant UK research. Nonetheless, the results of some of these studies can be

applied to the UK.

Neural Tube Defects

A French study was carried out using three case studies (two Algerian and one
French) of women who had conceived a NTD fetus (Candito, Hourcher,
Boisson et al., 2004). Blood samples were taken from the two Algerian women
two days after termination of the pregnancy and one month after the French
woman’s termination. In all three cases the women had below normal or at the
lowest level of normal rates of vitamin B12. Vitamin B12 deficiency is
indicated in intracellular folate cycle failure. The authors concluded that it
would be advisable to fortify grains with both folic acid and vitamin B12. It
may be unwise to base these conclusions on such weak evidence and further

investigations are required. A recent report on the incidence of NTDs in the
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USA prior to and since the USA folic acid mandate has found that cases of
anencephaly have reduced by 16 per cent and spina bifida by 31 per cent. This
has been interpreted as highlighting the success of the USA folic acid
fortification programme. The report recommends that all women capable of
becoming pregnant should consume 400ug of folic acid per day. This may
however mean that some women will ingest too much folic acid if they take
folic acid supplements in addition to folic acid fortified grains and food
naturally rich in folic acid (Centers for disease control and prevention (CDC),
2004). A New Zealand study has recently examined the benefits of a once-a-
week folic acid supplement compared with a daily dose of folic acid
(Norsworthy, Skeaff, Adank et al., 2004). The participants were 114 volunteer
non-pregnant women and were randomly assigned to either a daily dose of
400ug or a once-a-week dose of 2800ug of folic acid for a 12-week period.
Results showed that pariticpants who received the once-a-week dose had
slightly less red blood cell folate concentrations than those who had taken a
daily dose. Thus it was concluded that the weekly dose was less effective but
taken before pregnancy may prevent neural tube defects. However, the
consequences of taking such a high dose of folic acid at any one time should be

investigated before these conclusions become recommendations.

Alcohol

A recent Canadian study carried out on rats found that prenatal ethanol
exposure decreased fetal growth and delayed the development of the skeleton
pre-natally (Keiver and Weinberg, 2004). The problem with this study is that it
is difficult to apply the findings to humans because of the unknown amounts of
ethanol that might be required to produce the same effects in humans. A large,
human study (4705 cases and 4329 controls) classified infants who had been
exposed to alcohol prenatally, whatever the amount and those who had not
been exposed to alcohol prenatally (Martinez-Frias, Bermejo, Rogriguez-
Pinilla et al., 2004). Those who had been exposed to alcohol prenatally were
further subdivided into five groups according to their levels of alcohol
consumption. Two groups had increasing sporadic alcohol consumption while

the other three consumed increasing daily amounts of alcohol. Results showed
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that even low sporadic doses may increase congenital anomalies which are at
risk of increasing in line with the amount of alcohol exposure. As the
consumption of alcohol among the women may be more than was actually self-
reported the recommendations of the authors for complete abstinence during

pregnancy should be advocated.

Fetal Alcohol Syndrome

A recent study carried out with American Plains Indian women and South
African women found that the level of risk of producing a child with Fetal
Alcohol Syndrome is affected by environmental and behavioural conditions
variant between and within populations (May, Gossazge, White-Country et al.,
2004). A further suggestion was that genetic factors should also be considered.
Another American study suggests that one in eight women report drinking
alcohol with approximately 80,000 reporting binge drinking (Floyd & Sidhu,
2004). These figures suggest that there has been no significant change in the
figures over the past ten-year period. As these figures may be inaccurate due
to non-reporting, the authors are wise to recommend development of

programmes to prevent Fetal Alcohol Syndrome.

Iron Supplements

Research is still ongoing into the debate regarding dietary iron supplementation
during pregnancy. A recent Mexican study (n=453) tested the efficacy of iron
only supplements versus multiple micronutrient supplements (Ramakrishnan,
Neufel, Gonzalez-Cossio et al., 2004). Findings suggest that multiple
micronutrient supplements actually reduced haemoglobin concentrations
although only slightly. The conclusion was that neither iron only or multiple
micronutrient supplements met iron needs during pregnancy. It is possible that
because the women were being given supplements they felt it unnecessary to
eat iron rich foods and this could account for the results. A further study in
Cleveland, Ohio, used 513 low-income pregnant women who were assigned to
either placebos or iron supplements (Cogswell, Parvant, Ickes et al., 2003).
Results found that there was no significant reduction in anaemia. There was

however, a significantly lower incidence of lower birthweight in infants whose
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mothers received iron supplements. This study concluded that the benefits of
iron supplementation as a measure to reduce low birthweight should be further

examined.

Calcium

A recent case study of a 36 year old woman who developed hypercalcemia
after commencing breastfeeding of her second child found she was
supplementing an already high calcium diet to avoid an osteoporotic fracture
which occurred while breastfeeding her first child (Caplan, Miller, Silva,
2004). The authors concluded that daily recommended allowances for calcium
should not be exceeded during breastfeeding. As this conclusion was based on
just one case study it is not possible to generalise from these results. Thus

empirical research needs to be conducted before this result can be conclusive.

Vitamin D

Lack of vitamin D is causing concern in the United States particularly amongst
individuals with dark skin (Hollis & Wagner, 2004). At present the optimum
daily dose during pregnancy and lactation is unknown. Hollis and Wagner’s
review suggests more studies are needed to determine optimal vitamin D daily

intakes for pregnant and lactation women depending on skin colour/race.

lodine

A recent study found that iodine deficiency is problematic in Australia
(Hamrosi, Wallace and Rileym, 2003). This study examined a multiethnic
population in Australia and concluded the woman were mildly to moderately
iodine deficient and these findings may have implications for fetal

development as well as public health advice. It would be worth conducting a
similar study in the UK for the same reasons. It is important for the UK to note
the importance of iodine during pregnancy in view of the fact that some

women may be iodine deficient due to lack of consumption of iodine rich foods

such as fish.
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Female Diets

A recent, large (n=6125) UK study examined the diets of pregnant women
aged between 20-34 years (Robinson, Crozier, Borland et al., 2004). Food
intake was measured using an interviewer administered food frequency
questionnaire. Low diet scores were indicative of low intakes of recommended
foods such as fruit, vegetables, pasta and wholemeal foods and high intakes of
foods such as chips, roast potatoes, full fat dairy products, red meat, sugar and
white bread. There was a relationship between low scores and low educational
attainment. Conclusions were that these findings are not just due to
deprivation or poverty but there are other barriers to improving quality of diet

that may need further investigation.

Longterm Effects of Low Birthweight

An Indian study assessed the cognitive development of a cohort of children
aged 12 years who had a birthweight of <2000g and been discharged from a
Neonatal Special Care Baby Unit (Chaudhari, Otive, Chitale, et al., 2004). The
authors concluded from the findings that those with a birthweight of <2000g
performed less well on cognitive tests than those controls with birthweights

within the normal range.

Gestational Diabetes Mellitus

A Danish follow-up study of two cohorts, ten years apart, of women with
gestational diabetes (n=241 and >500 respectively) found that over the ten year
period the incidence of diabetes had almost doubled (Lauenborg, Hansen,
Jenson et al., 2004). The authors concluded there was a relationship between
large BMI and development of diabetes in women who had previously had
gestational diabetes mellitus. However, this study may be biased as the second
cohort was more than double in size and this may account for the greater

incidence of diabetes.
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Exclusive Breastfeeding

A Brazilian longitudinal study of 102 full term, exclusively breastfed infants
with a birthweight not less than 2500g were followed until the age of six
months Marques, Lopez & Braga, 2004). Average weight at six months was
above the 50th percentile of the NCHS (National Center for Health Statistics).
The authors concluded that these results confirm the benefits of exclusive
breastfeeding until six months. However, more studies are needed as
suggested by MacDonald (2003) who considered the benefits of exclusive
breastfeeding. MacDonald concluded that there is insufficient evidence
regarding exclusive breastfeeding or early weaning. However, as the
prevalence of breastfeeding in the UK is low and the introduction of solid food
early is high, mothers should be encouraged to continue to breastfeed for

longer periods than currently practised.

Conclusion
Although there is ongoing research into nutrition in pregnancy, much of which
is valid and reliable, more is still needed in order to settle debates within the

area and reach conclusions.
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Chapter Two
Literature review of psychological theories of health-related

behaviours.
Introduction
The impact of the mother's diet on the developing fetus has been well
researched (Martinez-Frias & Salvador, 1990; Ben-Shlomo & Davey-Smith,
1991; Schorah & Smithells, 1991; Barker, 1992: Fall, et al., 1992; Barker, et
al., 1993a; Barker, et al., 1993b; Barker, et al., 1993c; Osmond, et al., 1993;
Gray & Buttriss, 1994; The Maternity Alliance, 1995; Dent, 1995; Godfrey, et
al., 1996; Stein, et al., 1996). Over recent years there have been many health
campaigns to increase public awareness of the differences between healthy and
unhealthy foods. Despite this wealth of information, many individuals show a
disregard for these warnings, as in the case of confectionery consumption and
the risk of dental caries (Conner & Norman, 2001). Consequently, the reasons
for such health damaging behaviour, and modification of this behaviour, have
become a major interest for health psychologists in recent years. This has
culminated in a wide body of research, and social cognitive models have been
developed in an attempt to explain why individuals engage in health damaging
behaviour (Stroebe & Stroebe, 1995). Therefore, in order to understand and
appreciate the processes and factors that determine an individual's health-
related behaviour, this chapter presents an in-depth examination of a number of
social cognitive models of such behaviour. The first part of the chapter
explores the concept of health and health behaviours and why they are
important to this research. The chapter goes on to define and examine the
social cognitive models pertinent to health-related behaviour. A critique of
each model will be provided, in order to justify and defend the cognitive model

chosen for this research.

2.1 Health as a concept
Definitions of health

Health is a subjective concept, therefore it is important to identify and establish

concepts relating to perceptions of health. The WHO (1948) defined health as
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‘a state of complete physical, mental and social well-being and not merely the
absence of disease and infirmity'. Ewles and Simnett (1985), who adopt a
holistic approach to health believed that a definition of health should
encompass elements such as emotional, spiritiual and societal. Later, Ewles
and Simnett (1992) criticised the WHO (1948) definition for being unrealistic
and idealistic, and implying that health is static. They took their criticisms
further, questioning the right of any organisation or individual to define a state
of health when it is a subjective concept. Because of the vagueness of the
WHO definition the Alameda County Study (1965-1974) developed a health
measure based on a spectrum ranging from death, disability and illness to
positive well-being (Berkman & Breslow, 1983). The current health policy
adopted by WHO is, Health-for-All in the Twenty-First Century and adopts a
whole approach to health (WHO, 1998). Its main aims are to improve the
quality of life and increase life expectancy and are based on five general
principles:
(1) Equity = everyone should have similar chances for good health.
(i1) Empowerment = everyone should have control over their own
health.
(iii)  Participation = people should be involved in the planning and
running of the services they use.
(iv)  Primary care = everyone should have services close to them.
(v) Multidisciplinary inter-agency working = everyone should work
together for the good of the community.
These aims are problematic as not everyone can access participation in these
principles for reasons of intelligence, education and socio-economic
background. In addition, it still leaves the question of how to define an
individual's absence of disease, absence of ill health and presence of positive
health. Seedhouse (1986) favoured the suggestion that health is made up of a
number of factors that help people to maximise their personal potential.
Aggleton (1990) criticised this definition as it is not possible to accurately
measure personal potential, and like the origimal WHO definition, it is slightly
mystical. Health has been defined as being the presence of positive well-being

and not merely the absence of disease (Stone, 1979; Seeman, 1989). Kemm
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and Close (1995) defined physical well-being as the absence of all physical
disease; mental well-being as an individual’s mental and physical functions in
harmony and social well-being as how well the individual would function in
society. As in the original WHO definition, the Kemm and Close definition
has the problem of measuring well-being. Seedhouse (1986) drew attention to
the assumption within the WHO original definition, that no one can be healthy
if they have any physical, mental or social problem. Indeed using the WHO
definition it would be very difficult to find individuals without any physical,
mental or social problem, however small, thus few, if any people would be
considered healthy. Of note, Rokeach (1973) found in his study of values that
all participants ranked health first. This might indicate that all individuals
would be motivated to seek health care and advice.

Perceptions of health

At one end of the health spectrum we have perfect health moving along a
continuum to death at the other end (Dorn, 1955). From the individual's
standpoint, the measurement or perception of health is subjective. This is
problematic, as what is ill to one person may only be considered as mild
discomfort to another, which raises the issue as to where positive health ends
and ill-health begins. Merrell and Reed (1949) proposed a graded scale from
positive to negative health based on the individual's feelings of well-being.
They avoided the use of the term ill and focused on descriptive measures such
as, very well, well, fairly well, through to those who feel poorly and then
definitely ill. Blaxter (1990) examined lay perceptions of health based on a
survey of 9,000 lay people carried out by the University of Cambridge Clinical
School. Fifteen per cent of the participants of the ten per cent random sample
analysed by Blaxter perceived themselves as being unhealthy. Others saw
health as not being ill, while some respondents viewed health as the absence of
disease or symptoms. Some considered health to be quick recovery from
illness or infirmity, whilst others saw healthy behaviour, such as not smoking
or drinking and taking exercise, as an indication of health. To some
individuals, physical fitness represented good health, whereas to others,

energy, or vitality was important. Because of the variety in health and lay
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perceptions of health there are marked differences in individual health
behaviour. According to Taylor (1995), a large part of Psychology’s
involvement in health is a commitment to keeping people healthy, rather than
waiting to treat them after they become ill. Moreover, patient care today
focuses on preventive medicine, which to a large extent relies on individual
health behaviours.

Measurement of health

From the point of view of clinicians and health promotion professionals, health
is measured against such indices as mortality rates and other statistics such as
those used by the health-service (Bowling, 1991). Medical professionals can
often base an individual's state of health only on self-reporting. The
consideration, above, of the definitions of health has ascertained that any

standard measure of ‘health’ is problematic.

2.2 Definition of Health Behaviours

Health behaviours are those indulged in by people who wish to maintain or
improve their health (Kasl & Cobb, 1966; Stone, 1979). Many individuals
demonstrate unrealistic optimism about their resilience to diseases, and this
may prevent them from attending, for example, periodic blood pressure checks
(Weinstein, 1982, 1983, 1987). This may lead to many conditions going
unnoticed until they have developed into full-scale illnesses. Indeed, it has
been suggested by some, that unrealistic optimism may prevent individuals
from choosing good health behaviours (Weinstein, 1982, 1987; Lee, 1989,
Croyle, Sun & Louie, 1993). However, individuals may be motivated to seek
preventive care, but this may have an adverse effect. The stress generated from
attendance at surgeries and clinics may cause a rise in blood pressure, known
as white coat hypertension (Dubbert, 1995), which may lead to unnecessary
medication and worry for the patient. Moreover, the attitudes of doctors and
other health professionals may cause stress, which in many cases, particularly
women, may lead to over-eating and thus obesity or malnourishment. It is
generally accepted that women are more likely than men to make use of health

services, discounting pregnancy and childbirth (Nathanson, 1975, 1977;
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Mechanic, 1976; Rosenstock & Kirscht, 1979; Verbrugge, 1979,1980; Cleary,
Mechanic & Greenley, 1982; Pennebaker, 1982; Waldron, 1988; Fuller, et al.,
1993). There are also the problems of socio-economic factors, which appear to
affect health care usage. Pennebaker (1982) found that people in the higher
social groups experienced fewer symptoms, but when they did, they would
seek health care faster than those in the lower socio-economic groups.
However, those in the lower socio-economic groups, tended to be more
frequent users of hospitals (Brannon & Feist, 1992). Health behaviour is
sometimes affected by cultural differences in what represents ill health, and if
and when an individual should seek medical belp (Ruiz & Ruiz, 1983;
DiNicola & DiMatteo, 1984;). Moreover, Illich (1975) criticised modern
medicine for becoming iatrogenic, that is, illness caused by medicine itself.
Indeed he takes iatrogenics further and breaks it down into components. Social
iatrogenesis is the psychological injury caused by the impersonal and business-
like way medicine is now conducted. Cultural iatrogenests refers to the
concept of managed health, where the individual no longer has responsibility
for their health. Illich (1975) used the term medicalisation of life, meaning
minor complaints and depressed moods, which could have been solved alone or
through social networks, have now been granted illness status. However, with
the development of health psychology Illich’s views may not be so relevant
today. People wishing to improve or maintain their state of health usually enter
into health behaviours (Kasl & Cobb, 1966; Stone, 1979; Mattarazzo, 1984).
However, some health behaviours will have been socialised, for example
smoking, or are the result of legislation such as the wearing of crash helmets
when motor-cycling in the United Kingdom. A health habit, either good or
bad, is a firmly established and often automatic behaviour pattern, which is
performed without awareness. Health habits differ from cognitions and
perceptions because they are entrenched and automatic. Cognitions in relation
to health behaviours are variables such as attitudes, perceptions and knowledge
regarding the efficacy or risk factors of various health related behaviours
(Conner and Norman, 1995). These cognitive variables are often formed in
childhood due to the influence of parental models (Conner and Norman, 1995).

For example, parental attitude towards toothbrushing would be reflected in the
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child’s behaviour towards toothbrushing. If the parents believe toothbrushing
to be unnecessary for prevention of tooth decay then it is unlikely they will
persuade their child to clean its teeth. Thus the perception that toothbrushing is
unnecessary will have been passed on to the child. During schooling or via the
media the child may learn that toothbrushing can prevent tooth decay.
However, despite this knowledge the individual will be unlikely to change their
health behaviour because the original behaviour has become entrenched and
thus a habit. A search of the relevant literature has not found a study similar to
the aforementioned example. Health habits formed in childhood have been
shown to stabilise at about age 11 or 12 (Cohen, Brownell & Felix, 1990;
Taylor 1995). Although such behaviour may have developed from parental
reinforcement, eventually it becomes independent and is maintained by
customary environmental factors (Taylor, 1995). The renowned Alameda
County, California, study conducted by Belloc and Breslow (1972) found that
of the approximately 7,000 residents who took part, those who maintained
better health habits had fewer illnesses. A follow-up nine and a half years later
found that those who practiced the seven health habits defined as important by
Belloc and Breslow (1972) had dramatically lower mortality rates (Berkman &
Breslow, 1983). The good health habits of the Alameda County, California,
study were defined as:

(1) Sleeping seven to eight hours a night;

(ii) Not smoking;

(i)  Eating breakfast every day;

(iv)  Having no more than one or two alcoholic drinks per day;

v) Getting regular exercise; '

(vi)  Not eating between meals; and

(vii))  Not being more than ten per cent overweight (Belloc & Breslow

1972; Breslow & Enstrom 1980; Kaplan 1985; Kaplan, et al., 1991
Wingard, Berkman & Brand, 1982).

This research takes a bio-psychosocial approach, recognising that health is
determined by many different influences (Kaplan, Sallis & Patterson, 1993).
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In this instance the influence of interest is diet. The term bio-psychosocial
recognises the influence of biological, psychological and social factors (Engel,
1977; Schwartz, 1982). As the name implies, the fundamental assumption is
that any health or illness outcome is a consequence of the interplay of
biological, psychological and social factors. Good health behaviour at the
individual level involves developing habits early in life and carrying them
through adulthood and old age. Health habits are strongly affected by early
socialisation, especially the influence of parents as social models (Lau, Quadrel
& Hartman, 1990). McKinlay, McKinlay & Beaglehole (1989) believe that
health is affected more by personal behaviour than medical intervention. From
the evidence, therefore, it would seem prudent to establish good health habits
with expectant mothers from early in pregnancy, so that there is a greater
chance of passing on these behaviours to the child and so establishing them for

the next generation.

2.3 Definition of a Social Cognitive Model

It is generally considered that the leading causes of death, such as heart disease
and cancer, can be attributable in many cases to individual behaviour patterns
(Stroebe & Stroebe, 1995). Diseases, such as Coronary Heart Disease and
cancer, have a causal link to dietary intake, and the Health of the Nation
(1992), lists among its objectives improvement in: nutrition; food and drug
safety; maternal and infant health; reduction of heart disease, stroke and
cancer. The Center for Diseases Control (1980) estimated that 50 percent of
deaths from the ten leading causes in the USA were due to lifestyles that could
have been modified (Taylor, 1995). These figures are comparable with the
United Kingdom (Ogden, 1996). This has led to much research in an attempt to
identify the underlying factors determining health behaviours (Winett, 1985;
Rodin & Salovey, 1989; Glanz, Lewis & Rimmer, 1990; McQueen, 1991;
Hochbaum & Lorig, 1992; McLeroy, et al., 1993; Adler & Matthews, 1994).
The motivation behind such research is to understand why individuals perform
various behaviours and to intervene in health compromising behaviours
(Conner & Norman, 1996). Kaplan, Sallis and Patterson (1993) claimed that
our ability to comprehend, predict and control human behaviour is limited.
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Research indicates that there are many intrinsic and extrinsic factors
influencing the behaviour of the individual. Extrinsic factors range from legal
restrictions, such as wearing seatbelts, to financial restrictions such as taxes on
alcohol and tobacco (Conner & Norman, 1996). Intrinsic factors would be
cognitions, socio-demographic factors, social and family support, and
personality (Kaplan, et al., 1993; Conner & Norman, 1996). Psychologists are
more interested in intrinsic factors, with cognitive factors receiving most
attention (Conner & Norman, 1996). Some research has identified how
cognitive factors produce social behaviours, and findings have been developed

into Social Cognitive Models (Conner & Norman, 1996).

There are many factors to consider relating to human behaviour, such as state
of health, education and socio-economic background (Kaplan, et al., 1993;
Conner & Norman, 1996). Some behaviours occur directly under medical
supervision, whilst others are performed without supervision (Kaplan, et al.,
1993). Successful modification of health behaviour may have several
beneficial effects, such as reducing the number of deaths related to a particular
lifestyle. It may also increase longevity and life expectancy. Due to the
diversity of health behaviours, no one theory has been shown to address all
variables. Most cognitive social theories have their origins in the fundamentals
of social learning theory and many contain elements of self-efficacy and/or
locus of control. An overview of these concepts is therefore necessary in order

to understand the various theories under discussion here.

2.4 Social Learning Theory

Social Learning Theory developed in the 1940s and 1950s in the USA as a
reinterpretation of Freud's psychoanalytical theory. This became known as
Orthodox Learning Theory (Dollard & Miller, 1950) and was thereafter
developed in the 1960s and 1970s by Bandura and became known as Social
Learning Theory. Essentially it is a theory based on imitation or modelling of
the individual on a particular person, such as a parent or teacher. It does not
involve conditioning, reinforcement or punishment, and the learning takes

place purely through observation of role models. There are several important
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points to note about the concept of observational learning. The person whose
behaviour is being observed is called the model, thus modelling is normally
used synonymously with observational learning. Social Learning theorists
believe that all behaviour is learned through the same mechanisms, according
to the same principles of learning. Social Learning Theory is a comprehensive
theory, which is based on the interrelationships of the cognitive, behavioural
and emotional processing of the individual and the physical and social
environments. It is well established that behaviour is determined by the
environmental stimuli that precede and follow it (Skinner, 1953; Bandura,
1969). The learning takes place with no deliberate effort on the learner's part
or any intention to teach on the model's part. Therefore, observational
learning, as such, takes place without any reinforcement (Bandura, 1965), and
exposure to the model is sufficient for learning to take place. However,
whether the learning actually reveals itself in the imitated behaviour depends,
inter alia, on the consequences of the behaviour, both for the model and the
learner (Bandura & MacDonald, 1963). Bandura (1965) argued that the
consequence exerts its influence forwards, into the future; by giving the learner
information about what effects can be expected if their behaviour is repeated in
similar circumstances. For these reasons we can learn from observing others
(as well as from our own behaviour), as this can provide the information as to
what kind of behaviour leads to which consequence. Thus, whereas for Skinner
the role of reinforcement is central to the learning process itself, for the Social
Learning theorists it is important only in so far as it determines the likelihood
of learned responses actually being demonstrated. It has been suggested that
this theory amongst others has been very effective in facilitating understanding
of a wide range of human behaviours (Bellack, Hersen & Kazdin, 1982).
Emotional fears such as visiting the doctor or hospital, and more specific
behaviours such as smoking, can be modelled. Emotional fears would be
modelled through body posture, facial expressions and demeanour. Thus, they
are essentially learned by imitation, as in the case of more specific behaviours.
Much of the Social Learning theorists' research has centred on the

characteristics of models that make them more or less likely to be imitated, and
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the conditions under which the learning will be performed. Bandura believed
that there are five major functions involved in observational learning:

(1) The learner must pay attention.

(i) Reading a visual image or semantic code for the modelled
behaviour in memory.

(ii)  Without an adequate coding system the learner fails to store what
has been seen or heard.

(iv)  Memory permanence. This refers to devices such as rehearsal and
use of multiple codes to help retain the stored information over long
periods.

(v) Reproducing the observed motor activities accurately.

(vi)  Motivation. Behaviourists have traditionally equated this with the
role of the consequences of behaviour.

By motivational, Bandura (1974) meant that we are more likely to try to learn
the modelled behaviour if we value the consequences related to that behaviour.
But, as Bandura also made the distinction between learning and performance,
the motivational effect of reinforcement may be greater in relation to
demonstration of learning, rather than the learning itself. Bandura (1974)
believed that behaviour is changed in humans through the influence of thought.
The main tenet of Social Learning Theory is that the likelihood of a behaviour
occurring in a given situation is a joint function of the individual's expectancy
that the behaviour will lead to a particular reinforcement and the extent to
which the reinforcement is valued (Conner & Norman, 1996). Rotter (1954)
proposed that the theory could operate on a general, as well as a specific level.
So, in addition to having expectancy beliefs for particular situations,

individuals are also believed to have generalized expectancies that cut across
situations. According to Social Learning Theory, behaviour is a function of
expectancy beliefs and the value attached to certain outcomes. It was from this
perspective that the notion of Locus of Control was introduced as a generalized
expectancy relating to the perceived relations between one's actions and

experienced outcomes (Norman & Bennett, 1996).
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2.5 Locus of Control/Health Locus of Control

Locus of Control is a concept developed by Rotter (1966), which can be traced
back to his 1954 Social Learning Theory. He developed a scale for measuring
people's perceptions of whether events in their lives were controlled by internal
or external events. Thus a person could be placed on a continuum depending
on how much control they believed they had over their lives. Those who
perceived themselves to have control over their lives were deemed to have an
internal Locus of Control, while those who perceived themselves to be in the
hands of fate, chance or other individuals, had an external Locus of Control
(Rotter, 1966; Lau, 1988). It has been suggested that those with an internal
Locus of Control might be more likely to seek more health information than
those with an external Locus of Control (Strickland, 1978). However, there
have been problems of measurement and no significant correlation has been
found (Taylor, 1995). Nevertheless, Strickland (1978) generated some
evidence to suggest that those with an internal Locus of Control, who value
their health, would be more likely to seek health information than those with an
internal locus of control who do not value their health. These findings have led
others to more closely examine Locus of Control within the context of health
(Wallston, Wallston & DeVellis, 1978; Lau & Ware, 1981). Wallston et al.
(1978) developed the Health Locus of Control Scale with three measuring
subscales for measuring perception of control over an individual's health status.
The first subscale uses terminology such as "I am in control of my health" and
"The main thing that affects my health is what I myself do." The second
subscale measures the effect of powerful others, such as "Whenever I don't feel
well, I should consult a medically trained professional" and "Whenever I
recover from illness, it's usually because other people have been taking good
care of me." Other people might range from doctors and nurses to family and
friends. The last subscale measures the perception of chance affecting health.
Items such as "Luck plays a big part in determining how I will recover from an

illness", or, "If I'm going to get sick, I will get sick."

Research has shown that individuals in manual occupations, women, those with

limited formal education and older people, tended to have higher scores on
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chance and powerful others categories (Calnan, 1988). However, research
carried out by Pill and Stott (1985) indicated that working class women have
strong beliefs about personal responsibility for health and illness, in addition to
external causes such as hereditary, environmental factors and germs. This
research also indicates such women are more likely to place importance on
eating properly and not smoking. There are many factors affecting Locus of
Control such as occupation, education, gender, age and socio-economic status
(Kemm & Close, 1995). Those of low socio-economic status tend to fulfil the
criteria for external Locus of Control (Hussey & Gilliland, 1989). Although
studies indicate that an internal Locus of Control leads to improvements in the
health outcomes of individuals, it has been suggested that a multidimensional
construct is preferable to the simple internal - external dimension, which is uni-
dimensional, according to a number of researchers (Gurin, et al., 1969; Mirels,
1970; Collins, 1974; Levenson, 1974). Levenson, in particular, argued that
internal Locus of Control beliefs are orthogonal to external Locus of Control
beliefs and we can differentiate between the influence of powerful others and
chance or fate. Wallston, Wallston and DeVellis (1978) developed a
multidimensional health Locus of Control scale, predicting that those who
scored internally would be more likely to engage in health promoting activities.
Their theory has become the most popular measure used in research on health
behaviour. Results of various studies are less conclusive, for example some
studies have found a positive relationship with internal Locus of Control and
health behaviour (Mechanic & Cleary, 1980; Seeman & Seeman, 1983;
Rauckhorst, 1987; Dufly, 1988; Weiss & Larson, 1990; Waller & Bates, 1992).
However, other studies have not found such a relationship (Winefield, 1982;
Brown, Muhlenkamp, Fox & Osborn, 1983; Muhlenkamp, Brown & Sands,
1985; Wurtele, Britcher & Saslawskyl, 1985; Steptoe, et al., 1994; Norman,
1985). Yet further studies have resulted in a negative relationship (Brown, et
al., 1983; Muhlenkamp, Brown & Sands, 1985; Steptoe, et al., 1994). Overall
the evidence has culminated in a weak link with internal health Locus of
Control and preventive health behaviour. One important criticism made by
researchers is that many tests of health Locus of Control have not paid

attention to the value people place on their health, and thus it has proved
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inadequate (Lau, Hartman & Ware, 1986; Weiss & Larson, 1990 and Wallston,
1991). Norman and Bennett (1996) pointed out that behaviour is a function of
expectancy beliefs, and the value attached to certain outcomes. Therefore, we
must consider the influence of health Locus of Control beliefs in tandem with
the individual's value of their own health. Wallston (1991) says that even if
health value is considered, it should be done in a multiplicative way rather than
the usual additive fashion. Some studies looking specifically for a correlation
between health Locus of Control and health value have produced positive
results (Weiss & Larson, 1990). However, other studies have not found such a
correlation (Wurtele, Britcher & Saslawsky, 1985). Interestingly, an
nteraction has been found between health value and Locus of Control for
dietary behaviour (Hayes & Ross, 1987). In addition, a fetal health Locus of
Control has been developed specifically to look at the health-related behaviour
of pregnant women (Labs & Wurtele, 1986). This measures the degree of
control women believe they have over the health of their unborn child, and how
much it is under the control of others or chance. Results indicated that it was
possible to predict that those with internal Locus of Control were more likely
to engage in health enhancing behaviours such as not smoking, limiting

caffeine intake and attending antenatal classes. However, using the
multidimensional health Locus of Controel, it was not possible to predict the
health enchancing behaviour of the women. Further research by Tinsley &
Holtgrave (1989) similarly found a link between neonatal locus of control and
the use of preventive health services. Thus, from the evidence, it should be
expected that individuals with a high internal Locus of Control will score

highly on a health Locus of Control scale if they value their health highly.
However, the overall evidence suggests that the health Locus of Control is only

predictive if it is behaviour specific rather than multidimensional.

2.6 Self-efficacy

The concept of Self-efficacy theory was defined by Bandura (1977) as the
expectancy of an individual to carry out a desired behaviour. Choice of
activities, and the amount of effort put into problems and setbacks is governed

by self-efficacy (Bandura, 1982). Thus, individuals with a strong sense of self-

83



efficacy would be more likely to stick to health regimes than those with a weak
sense of self-efficacy. For example, applying self-efficacy to weight reduction
through diet would show four fundamental elements:

(1) Past successes and failures.

(i)  Observations and perceptions of the performance of others.

(iit)  Positive or negative feedback from others.

(iv)  The physiological state of the individual (Sheridan & Radmacher,

1992).

Accordingly, we would expect our degree of self-efficacy to be dependent, to a
large degree, on the behaviour of other people. For example, if we are exposed
to people who have achieved success, and receive positive encouragement
from significant others, we are more likely to stay on course with the diet.
However, if we only see people who have tried and failed, and we ourselves
have failed in the past, and we receive no encouragement from significant
others, we are more likely to have a low degree of self-efficacy and failure is
highly probable. Moreover, it is very important not to overlook the
physiological state of the individual, as negative or positive emotional feelings
will affect the rate of success. For example, past failures and successes can
have a physiological effect on the individual by causing stress that can in turn
affect future success rates. Bandura (1977) believed that self-efficacy is an
important determinant in the successful practice of health behaviours, and
much research has indicated this to be the case in a variety of health behaviours
(Prochaska & DiClemente, 1984; Strecher, et al., 1986; Coates, Morin &
McKusick, 1987; Weinstein, Sandman & Roberts, 1991; McAuley & Courney,
1992; Grembowski, et al., 1993). Moreover, research has found a strong
relationship between self-efficacy and existing health behaviours, as well as
those that have involved change (Taylor, 1995). Furthermore, experiments
carried out to increase self-efficacy have met with some success, which appears
to be related to health behaviour changes (Stretcher, et al.1986). Indeed,
Schwarzer (1992) found that self-efficacy was the best predictor of both
behavioural change and behavioural intentions, and this concept is central to
his own model, the Health Action Approach. Implicit in the concept of self-

efficacy is the amount of control that individuals believe they have over their
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behaviour (Ogden, 1996). Fundamentally, there are three types of
expectancies, which the individual has:

(1) Outcome of the individual’s situation.

(i) Outcome of the individual’s action.

(i) Perception of self-efficacy.
Thus, in the situation outcome, an individual may see their weight as a health
threat. Their expectancy of the action outcome might be that they will lose
weight or they will not lose weight. Finally, the perception of self-efficacy is
how much control individuals believe they have over losing weight (Bandura,
1977). Thus the higher an individual’s expectancies, the more optimistic they
will be about the outcome. The more optimistic their perceptions, the more
likely it is to predict a positive outcome (Bandura, 1992; Schwarzer, 1992).
Self-efficacy has played a major role in different theories of health behaviour,
one of which is the Health Belief Model.

2.7 Health Belief Model

The Health Belief Model originated in the United States of America in the
1950s, when researchers in the public health service were trying to explain why
certain individuals failed to take up health screening tests. Those most
influential in the early stages of the development of the model were
Hochbaum, 1958; Rosenstock, 1966; Becker, 1974; Brannon & Feist, 1992;
Harris & Middleton, 1995 Kemm & Close, 1995; Stroebe & Stroebe, 19953;
Sheeran & Abraham, 1996; Ogden, 1996. Evidence suggested that gender,
ethnicity, age and socio-economic status are influential in people's adoption of
preventive health behaviours (Rosenstock, 1974). Health education and
publicly funded services did not alleviate the effects of socio-economic factors
(Sheeran & Abraham, 1996). Later the model was expanded to include
responses to symptoms and adherence and compliance with medical regimens
(Rosenstock, 1974; Becker & Maiman, 1975; Wallston & Wallston, 1981; Janz
& Becker, 1984; Adler, Kegeles & Genevro, 1992; Schwarzer, 1992). It has
since become one of the most highly influential and widely used theories of
individual health behaviours (Taylor, 1995). It has been used to predict a vast
variety of health-related behaviours such as dental behaviours (Kegeles, 1963;
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Chen & Tatsuoka, 1984), alcohol behaviours (Portnoy, 1980; Beck, 1981;
Gottlieb & Baker, 1986; Rees, 1986 & Werch, 1990), smoking behaviours
(Penderson, Wanklin & Baskerville, 1982; Gianetti, Reynolds & Rihen, 1985;
Gottlieb & Baker, 1986; Stacy & Lloyd, 1990), through to screening and clinic
use (Charney, Bynum & Eldridge, 1967; Becker, et al., 1975; Kirsht &
Rosenstock, 1977; Becker, Radius & Rosenstock, 1978; Hartman & Becker,
1978; Nelson, Stason & Neutra, 1978; Aho, 1979; Cummings, Jette & Brock,
1979; Leavitt, 1979; Hershey, et al., 1980; Cummings, Becker & Kirscht,
1982; Larson, Bergman & Heidrich, 1982; Connelly, 1984; Calnan, 1985;
Harris & Lynn, 1985; Hester & Macrina, 1985; Bradley, Gamsu & Moses,
1987; Brownlee-Duffeck, Peterson & Simonds, 1987; Lowe & Radius, 1987;
Owens, et al., 1987; Pan & Tantam, 1989; Ronis & Harel, 1989; Norman &
Conner, 1993). There are four fundamental components to the Health Belief
Model as follows:

(1) Perceived severity;

(i)  Perceived susceptibility:;

(i1)  Perceived benefits;

(iv)  Perceived barriers (Rosenstock, 1966; Rosenstock & Kirscht, 1979;

Brannon & Feist, 1992; Sheridan & Radmacher, 1992; Kemm &
Close, 1995).

Thus, an individual might be motivated to lower cholesterol in their diet,
depending on how serious they considered heart disease to be. They would
also consider how susceptible they believed themselves to be to the likelihood
of a heart attack. For example, if the individual had a parent or sibling who
had died from heart failure, they may believe themselves to be at greater risk.
If the individual believed that reducing cholesterol would prolong their life
they might be motivated to change their diet. Perceived barriers, which might
prevent them from altering their diet, might be the increased cost of food, not
wanting to give up certain foods or difficulty and inconvenience in preparation.
Thus people make decisions (often unconsciously) about their behaviour, and
Damrosch (1991) described this as a cost-benefit analysis whereby the
individual weighs up the pros and cons of entering into a certain behaviour

(Rosenstock, 1974; Becker & Rosenstock, 1984; Kemm & Close, 1995).
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Implicit in the model are cues to action, which can be external or internal
(Harris & Middleton, 1995; Kemm & Close, 1995). External cues might be
advertising campaigns or an appointment card for a health screening. Internal
cues could be symptoms experienced by the individual such as pain or
breathlessness (Harris & Middleton, 1995; Kemm & Close, 1995; Ogden,
1996). One problem with cues to action is that they are not sufficient on their
own for individuals to act. They need to be prompted by the threat of the
disease or problem. Thus the person must perceive susceptibility and
seriousness of the disease or problem to feel threatened (Harris & Middleton,
1995). Rosenstock (1974) further developed the Health Belief Model,
incorporating into it socio-cognitive theory and self-efficacy, based on the
individual's subjective feelings of susceptibility and possible benefits of
preventive behaviour. It has been suggested that individuals are unrealistically
optimistic about their susceptibility and vulnerability, and thus they
underestimate their chances of becoming ill (Weinstein 1980, 1984; Brannon &
Feist, 1992). The Health Belief Model is thought by some to give an adequate
explanation of the health habits people engage in (Kirscht, 1983; Janz &
Becker, 1984). Results have shown that health beliefs do affect people’s
intentions with regard to health practices. Moreover, in-depth examinations of
the specific components of the Health Belief Model would appear to indicate
that perceived barriers to the practice of the particular health behaviour are the
strongest factors, which influence whether individuals do engage i health
behaviours. In studies that examined breast self-examination behaviour,
findings suggested that barriers and perceived susceptibility appeared to be the
best indicators of beneficial health behaviour (Lashley, 1987; Wyper, 1990).
Perceived barriers were found to be the best predictors of attendance at health
screening clinics (Norman & Fitter, 1989). There does not appear to be a
standard measure of barriers or susceptibility (Janz & Becker, 1984).
Nonetheless, several studies support the original model of Health Belief. A
variety of behaviours are related to susceptibility to disease or health problems
such as dental checkups, keeping up-to-date with vaccinations, complying with
dietary advice and practising safe sex. Research has also provided support for

the role of cues- to-action in predicting health behaviours, in particular,
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external cues such as informational input. Therefore, according to the Health
Belief Model, an individual would only engage in those behaviours if they
believed they were susceptible to the health endangering condition, and that the
benefits of so doing would outweigh the costs (Becker, 1974; Becker Haefner
& Maiman, 1977; Becker & Rosenstock, 1984). In this way individuals may
change their attitudes, and consequently their behaviour, if they are given the
right fear-arousing messages directed towards behaviours such as safe driving,
smoking and dental health (Sutton, 1982; Flay, 1985; Sutton & Hallett, 1989).
Some research has shown a significant relationship between health information
and preventive health behaviour (Ogden, 1996). Knowledge about breast
cancer is related to having regular mammograms (Rimer, et al., 1991). Other
studies related to breast cancer have shown a positive correlation between
knowledge and breast self-examination (Alagna & Reddy, 1984; Lashley,

1987; Champion, 1990). Another study has shown that knowledge is related to
screening for cervical cancer (O'Brien & Lee, 1990). Ogden (1996) has
carried out a review of the literature relating to health behaviours, and it is of
interest to note that those that have received most attention, are behaviours
relating to prevention of breast and cervical cancer. This may be an indication
that women are more knowledgeable about health matters, or it may be that
most studies have been carried out with women as the participants, as females
in Western societies tend to be greater health service users than men (Kohn &
White, 1976; Verbrugge, 1982; Dean, Holst & Wagner, 1983, Waldron, 1983).
Indeed, there is some evidence to suggest that where a child is involved,
compliance is related to the health beliefs of the parents, the mother in
particular. In addition, habits such as diet are affected by parental influence
(Becker, et al., 1977a).

In a review of 46 studies of the Health Belief Model, Janz and Becker (1984)
developed a significance ratio for each element, by dividing the statistically
significant results in favour of the element, by the total reported significance
levels for that element. Stroebe and Stroebe (1995) considered this to be an
indication of strong support for the Health Belief Model. However, they

pointed out that such information is not very informative, and in order to obtain
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a true picture of the results affect, sample sizes would be helpful. Moreover, a
sample consisting of 46 studies is not a particularly large one from which to
generalise. In addition, some studies have indicated conflicting findings. Janz
and Becker (1984) reported that behavioural intentions were not related to high
perceptions of seriousness, but to low perceptions of seriousness. Their study
found that perceived barriers and perceived susceptibility were the best
prognosticators of health behaviours. On the other hand, Becker and
Rosenstock (1984) found costs and benefits and perceived seriousness to be the
best predictors of behaviour. Furthermore, Hill, Gardner and Rassaby (1985)
found that in the case of cervical cancer, perceived susceptibility and barriers

to action were the best predictors of behaviour. The variation between the
studies does appear to cause problems, and Adler, Kegeles and Genevro (1992)
argued that this might be related to the lack of a standard measure for the
variables within the model. The Health Belief Model has been used in a

variety of formats (Brannon & Feist, 1992), although no one standard has been
laid down as to how it should be utilised and how the components might be
measured (Harris & Middleton, 1995).

These contlicting results indicate that different criteria for using the Health
Belief Model are needed for different behaviours. Ogden (1996) made further
criticisms of the Health Belief Model, stating that the Health Belief Model
makes no allowance for emotional factors within the individual. Fear and
denial are factors in health behaviour, which do not appear to have been
identified (Ogden, 1996; Beck & Frankel, 1981; Kirscht, 1988). These are two
of the most subjective factors to be considered in any theory of health
behaviour. Individuals will often ignore symptoms and warning signs, or will
not take part in screening programmes, for fear of the outcome. Many
individuals practise the ethos of 'letting sleeping dogs lie' where their health is
concerned. Ogden (1996) also posits the question of individuals actually
weighing up the costs and benefits of tooth brushing. However, with tooth
brushing, the individual may not have made a rational decision but in this

particular case the behaviour may have emanated from parental influence.
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The parent will have made a rational decision to prevent their child from
developing tooth decay by instilling oral hygiene habits during childhood
(Becker, et al., 1977a). Kirscht (1988) implied that there is no evidence that
the Health Belief Model is of any use with children, but this opinion appears to
be based on only two studies (Weisenberg, Kegeles & Lund, 1980; Kegeles &
Lund, 1982). A retrospective study mentioned by Dielman, et al., (1982) and
Kirscht, (1988) found no relationship between health behaviours and the
factors of the Health Belief Model. On this basis, Kirscht (1988) gave no
support to the Health Belief Model and the behaviour of children. Perhaps
Kirscht (1988), failed to consider that the behaviours are already there,
developed through parental, teacher and other social influences. Because the
behaviours are habits, and so considered to be the norm by the children, factors
such as barriers, susceptibility, efficacy or severity, are not considered by the
children. Kirscht (1983) made the point that the Health Belief Model does not
take account of cultural factors and socio-economic status. There are those
who take this point further, and claim that the Health Belief Model best
explains the health behaviour of people of high socio-economic status who
comprehend the reasons behind health behaviour (Gochman, 1972; Anderson
& Bartkus, 1973; Wolinsky, 1978). The problem with this thesis is firstly, the
research is dated, and secondly, most people have equal opportunity to health
education via schools and the mass media, and this may be an indication that
behaviours depend more on culture and individual intelligence rather than
socio-economic status. Furthermore, it has been suggested that health
behaviours are not due to components of the Health Belief Model, but to the
perception of symptoms (Leventhal, Prochaska & Hirschman, 1985).
However, this argument does not appear to allow for preventive health
behaviours where no symptoms may be experienced. Many, if not most, health
behaviours are preventive, i.e. checkups, screening, personal and food hygiene,
healthy diet to name but a few. On the subject of habits, perhaps one of the
great difficulties with the Health Belief Model is the undoing of old habits as in
the case of chronic conditions (Kirscht, 1988). Thus there needs to be a factor
built into the Health Belief Model to consider the problems associated with the
breaking of old habits and development of new habits. The Health Belief
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Model does communicate something of the reasons for health behaviour, but it
does not communicate the psychology behind the variables in the model and
how they relate to the behaviour. It has been suggested that the Health Belief
Model is static and has not made allowances for the processes and development
of behaviour change (Schwarzer, 1992). Thus, to include self-efficacy in the
Health Belief Model may improve predications of health behaviour (Seydal,
Taal & Wiegman, 1990; Schwarzer, 1992). Ogden (1996) further criticized the
Health Belief Model for the importance it gives to the individual at the cost of
social and environmental factors. Here perhaps, Ogden has misinterpreted the
perceived barriers and motivation to adopt health behaviours and in fact there
may be an inverse relationship. For example, an individual may perceive

social and environmental factors (e.g. peer pressure and smoking) as a barrier
and will be motivated not to adopt certain behaviour such as giving up smoking
or avoiding friends who do. This reinforces the concept of cost benefit analysis
(Dielman et al.1982). There is research that does not support the Health Belief
Model (Haefher et al.1967; Weisenberg, Kegeles & Lund, 1980). The findings
suggested that the Health Belief Model is used in a variety of ways to test for
the variables of the model. Thus, individual researchers have devised their

own questions, as there is no standardised version, and this makes it difficult to
compare studies (Taylor, 1995). Asa result of the various criticisms of the
Health Belief Model, Becker and Rosenstock (1987) made refinements to the
Health Belief Model, which include the explicit concept of self-efficacy.
However, they argued that self-efficacy was implicit in the original model

(Ogden, 1996).

2.8 Protection Motivation Theory

Because of the controversy and problems with the Health Belief Model,
researchers have used the Health Belief Model to develop other more
appropriate theories. One such theory is the Protection Motivation Theory.
The Protection Motivation Theory was developed from the Health Belief
Model (Becker, 1974) by Rogers, 1975, 1983, 1985 (Ogden, 1996). In effect
it is an expansion of the Health Belief Model (Becker, 1974) with the addition
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of Bandura's (1974) Self-efficacy (Prentice-Dunn & Rogers, 1986). The
Protection Motivation Theory originally had three variables:

Q) Perceived severity of a noxious event;

(i)  Perceived susceptibility;

(iif)  Perceived efficacy of the recommended response (Stroebe &

Stroebe, 1995).

In the main, the Protection Motivation Theory is based on expectancy values as
in the case of the Health Belief Model, (Becker, 1974) but it differs in the
concept of protection motivation. Thus individuals are motivated to protect
themselves from danger (Messer & Meldrum, 1995). The motivation to protect
oneself from danger is fear, and Rogers (1975, 1983 and 1985) devised the
Protection Motivation Theory to explain the importance of fear as a motivation
to individual behaviours. Early research (Hovland, Janis & Kelley, 1953)
based on the Fear-drive Model indicated that messages received by individuals
would motivate them to act on a trial and error basis. Thus a fear-invoking
message would motivate the individual to act to reduce the fear. If the action
did not reduce the fear the individual would enter denial and maladaptive
coping responses. Messages, which distributed reassuring advice, would also
invoke action to follow the advice based on fear of the consequences of non-
compliance. However, as with the fear-invoking message, if the fear were not
reduced, the individual would enter the denial and maladaption phase (Boer &
Seydel, 1996). To obtain the maximum adoption of the advocated behaviour,
there needs to be a balance between the messages and the responses, and so a
medium level of fear is advocated (Leventhal, 1970; Boer & Seydel, 1996).
Rogers and Mewborn (1976) tested the Protection Motivation Theory in
relation to preventive behaviours for venereal diseases, smoking and traffic
safety. These experiments, which involved manipulation of the variables
within the Protection Motivation Theory, did not provide empirical support for
the model (Stroebe & Stroebe, 1995). It has been pointed out by Sutton (1982)
that failure may have been due to the model's supposition that perceived
efficacy and perceived susceptibility are independent of each other. Sutton
(1982) believed they are not. This is an arbitrary point, as individuals may

perceive themselves as highly susceptible to heart disease, but for reasons of
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socio-economic and cultural factors, may not have a high self-efficacy and
internal locus of control towards suitable behaviour. However, in a revision of
the Protection Motivation Theory, Rogers (1983) and Rippetoe and Rogers
(1987) discarded 