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Communicable Diseases: Implications for Informing Policy and Practice
By
Chandni Maria Jacob
The life course approach and developmental origins of health and disease (DOHaD)
concepts suggest that early intervention in critical periods reduces the risk of developing non-
communicable diseases (NCDs) in later life and prevents the intergenerational transmission of this
risk. The preconception period is increasingly cited as a platform for preventive interventions,
however, while international health organisations have recognised the importance of such early
prevention, specific recommendations have not been made. This mixed-methods thesis aimed to
explore the use of evidence from life course epidemiology in policy-making and health care
practice, with a focus on the preconception period to prevent NCDs in later life and the
transmission of risk across generations. The two main streams of implementation that
underpinned this thesis were clinical practice and policy.

For the clinical stream, a narrative review of reviews of preconception interventions
highlighted that intervening in the preconception period can potentially prevent the
intergenerational passage of risk of NCDs. In contrast, a rapid review of published and grey
literature showed that most studies and policies adopting the life course approach targeted the
pregnancy or early childhood periods. Additionally, there was a need for better measurement
strategies as a range of indicators have been proposed to measure health outcomes for different
life stages or diseases risks, but with no clear guidelines on how the life course approach can be
operationalised through interventions or programmes.

These reviews above informed the development of three subsequent studies. First, a
qualitative study of obstetricians and midwives explored their understanding of DOHaD concepts
and identified barriers and opportunities for intervening through routine clinical care for NCD
prevention. Though understanding of the scientific findings from the field of DOHaD was high,
practical factors such as lack of time, practitioners’ views on their role in preconception care and a
lack of resources hindered translation in routine care. The second study comprised an online
survey to test the acceptability of i.) a nutritional risk assessment tool and ii.) the routine
discussion of nutrition and pregnancy intention between reproductive-aged women and
healthcare practitioners in the UK. Results showed high acceptability for the tool. The discussion
of nutrition and pregnancy intention was considered important, provided that the reasons for
doing so were communicated clearly, in a non-stigmatising manner. Finally, a document analysis
of meeting minutes and observations of five advocacy groups in the field of DOHaD showed that
policy translation has been affected by the lack of a clear message on what needs to be done
when communicating to the public and policy-makers. The study also revealed insights into
several opportunities with recommendations on framing messages, key stakeholders, and the
need to acknowledge the influence of wider determinants of health e.g., economic policies and
the environment.

Overall, the findings contribute to the understanding of how opportunities before and
during pregnancy can be harnessed to prevent NCDs, improve women’s health and wellbeing and
provide a better start to life for the next generation. A framework for implementing the life
course approach is discussed and along with an overview of future work needed to address
evidence gaps and improve the translation of evidence to policy and practice.
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Chapter 1
Chapter 1 Introduction: A life course approach to
prevention of non-communicable diseases
and improving the health of the next

generation

Non-communicable diseases (NCDs) such as cardiovascular diseases, diabetes and stroke have
now become the number one cause of death and disability worldwide.! Attention has recently
shifted from adult lifestyle and associated risk factors as a cause for NCDs to early life experiences
that influence adult health and mortality risk.? The 2030 Sustainable Development Goals (SDGs)
promote commitment to health through the goal “Ensure healthy lives and promote well-being
for all at all ages”. In addition, the significance of the growing problem of NCDs is brought out in
SDG 3 as it aims to “reduce by one-third premature mortality from non-communicable diseases

through prevention and treatment and promote mental health and well-being”, by 2030.3

The life course concept suggests that early intervention in critical periods such as preconception,
pregnancy, childhood and adolescence reduces the risk of developing NCDs in later life and
prevents the intergenerational transmission of risk. Key stages in people’s lives have particular
relevance to their health and the life course approach acknowledges the importance of these
stages. The growing interest in the relationship between adverse circumstances across the life
course leading to an increased risk of chronic diseases such as heart disease and diabetes and

mortality led to research that explains disease aetiology within a life course framework.*

The call for addressing NCDs using a life course approach by preventing risk factor exposure,
beginning in early life and continuing with interventions for adults and the elderly, is supported by
multiple recent strategies and recommendations. These include the World Health Organisation’s
Global status report on nhon-communicable diseases, °> the World Report on Ageing and Health, ©
the Every Woman Every Child Global Strategy for Women'’s, Children’s and Adolescents’ Health
(2016-2030)” and from the UK Department of Health.?

This chapter introduces the definitions, models and methods of the life course approach and key
concepts in life course epidemiology. The recent evidence for a focus on the life stage of

preconception and an overview of evidence-based policy-making (EBPM) is also discussed as it is
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central to the focus of this PhD. Finally, the aims and research questions of the thesis are

presented as a guide to the subsequent chapters.

1.1 What is a life course approach?

The life course is a socio-culturally defined sequence of age categories that people are normally
expected to pass through as they progress from conception to death.’ Life course epidemiology
investigates the long-term effects of physical and social exposures during pregnancy, childhood,
adolescence, young adulthood and later adult life on health and disease risk in later life.X It also
encompasses pathways (biological, behavioural and psychosocial) influencing the development of
chronic diseases and operating across an individual’s life course or generations. A temporal and
social perspective is adopted which looks back across an individual’s or a cohort’s life
experience(s), or across generations, to understand current patterns of health and disease. The
life course approach thus recognises that both past and present experiences are shaped by wider
social, economic and cultural contexts. This indicates that health and well-being at any time are
not only dependent on current conditions but on the trajectory of risk factors and their
consequences over a longer period. This leads to the use of the life course conceptin a
prospective manner, to devise predictors of later health or disease and to develop preventive

interventions.

The life course approach incorporates key components such as the role of developmental
influences on risk and protective factors, multiple determinants of health outcomes and
representing aspects of health development as functional trajectories.'*3 The rapidly growing
science of Developmental Origins of Health and Disease (DOHaD) has shown the
transgenerational nature of risk factors for NCDs.'* This has also led to a shift in focus towards the
need to attain optimum health from the embryonic period and thus for parents in the

preconception period.*

While the life course approach is applicable within the context of infectious diseases, reproductive
health and general health and well-being, conventionally, the approach has been utilised for
understanding chronic disease epidemiology.* For the purpose of this thesis, the life course

approach will be used as the theoretical framework for NCD risk reduction.
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1.1.1 Origins of life course epidemiology

The idea that exposures early in the life course may have long-term effects on the development of
chronic diseases became strengthened towards the end of the twentieth century.!? The causative
models of NCDs that mainly focused on adult lifestyle factors such as smoking, poor diet and lack
of exercise were challenged by the increasing amount of research supporting the importance of
health in early life, leading to the emergence of life course epidemiology.® In the 1990s, work
from medical and social research converged to bring the concepts of biological ‘programming’,

risk accumulation and health inequalities into life course epidemiology.*®

Birth cohort studies and prospective longitudinal studies have been widely used to study life
course phenomena in humans.!® Studies in Hertfordshire, UK, were the first of a series of cohort
studies that used historical records, combined with later follow-up, to explore the association of
early life with chronic disease in adulthood.” In Hertfordshire, 16,000 men and women born
between 1911 and 1930 were traced from birth to the present day. Death rates from coronary
heart disease were two-fold less between those at the lower and upper ends of the birth weight
distribution. Findings of the Swedish cohort study that followed up 14,611 babies also support the
inverse association between later cardiovascular disease and birth weight.'® Further studies from
low and middle-income countries (LMICs) have shown that the relationship is U-shaped, as the
risk of later chronic disease also increases at the high birth weight end of the spectrum —a
particular concern with the rising prevalence of obesity and diabetes in women of reproductive
age. In chapter 3, | discuss in further detail the risk factors for NCDs in mother and offspring,
before and during pregnancy. Advances in human genomics had led to increasing support for the
notion that variations in risks were dependent on genetic predisposition or fixed genetic factors
that cannot be modified. However, while some rare genomic variations associated with an
increased risk of NCDs have been found recently (e.g., cardiovascular disease with predisposing
factors such as obesity),?° this does not explain the high proportion of NCDs in the population as a
whole. Thus, the “heritability” of NCDs may not be necessarily through genetic risk factors
alone.®® Studies from the field of DOHaD and life course epidemiology have helped in
understanding the wider biological and sociocultural factors that influence the risk of NCDs,

contributing to the wider development and acceptance of the field and of DOHaD.
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1.1.2 The Developmental Origins of Health and Disease paradigm and the life course

approach

The fetal ‘programming’ hypothesis (also called the Barker hypothesis) proposed that fetal
undernutrition, resulting from a poor maternal diet and/or problems with the mobilisation and
transfer of nutrients from mother to fetus,?! would induce phenotypic changes in the fetus,
enabling survival in the short-term but having longer-term health consequences. It also suggested
that early development can determine the maximum functional capacity an individual can attain,
setting the limit for the life course. Animal studies have shown that alterations in the diet of
pregnant animals can produce lasting changes to offspring physiology and metabolism.?? Such
studies also show that maternal overnutrition, achieved in animals by feeding mothers high-
energy diets or making the mother obese/diabetic, also causes insulin resistance and diabetes in
the offspring.?®?* Recently there has been accumulating evidence that paternal diet, body
composition and health can also affect the health of the offspring (in both animals and
humans).?>% Together, these studies provided the basis for the well-established field of science

known as the developmental origins of health and disease (DOHaD).

Research from DOHabD shows that events before birth can have life-long consequences,'*?

brought about through adaptive responses that the fetus or infant makes to cues from the
environment in utero or in early life.?* These responses may not be just for fetal survival, because
they can be induced even within the normal range of developmental environmental influences.
These so-called predictive adaptive responses are suggested to have evolved to optimise

Darwinian fitness.?”

The DOHabD concept is thus complementary to that of a life course approach 28 and the “first 1000
days of life” concept (from conception to two years of age) ?° - all of which suggest that
preventative interventions in early life could help improve later physical and mental health.332
While initially focused on cardiometabolic disease, DOHaD now includes other non-communicable
diseases (NCDs) such as cancer, osteoporosis and mental illnesses. Recent evidence has also
shown the impact of early environment on educational attainment and economic productivity.33
Thus, considering early life factors has now become imperative to address the increasing burden

of NCDs globally and is key to limiting the passage of NCD risks to the next generation. 3

For this thesis, the DOHaD paradigm and the life course approach will be considered as

complementary concepts that have similar aims for the long-term prevention of NCDs and
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preventing the transgenerational passage of risks. Studies from both fields have not only shown
the importance of individual biological risks, particularly in the period before and during
pregnancy, but also bridged the biological and socio-ecological models of disease causation and

linked long-term health and disease with adverse events historically such as wars and famines.3>3¢

1.2 Common terms and conceptual models used in life course epidemiology

Some terminology commonly used in life course studies includes:?33°

e Plasticity: the potential for change in intrinsic characteristics as a response to
environmental stimuli is called plasticity and is measured by variability between people.
Developmental plasticity also uses cues from the environment to optimize the life course
strategy for attaining maximum Darwinian fitness and preparing for a future
environment.?” The epigenetic mechanisms such as DNA methylation, changes in histone
structure and small non-coding RNA activity provide a basis for the process of
developmental plasticity. The emergence of epigenetics is giving insights into the
molecular mechanisms that underlie such developmental changes.

e Resilience (or robustness): the ability of a phenotype to resist change without changing its
initial stable configuration.

e Trajectory: the path established after an initial impetus, by analogy with a ballistic model.
It may nonetheless be altered by subsequent influences, in which case a different
trajectory is followed, so there is little flexibility.

e Path dependency: a life course where the response to a challenge, or the next step on the
trajectory, depends on the previous one(s). Thus, future responses to a challenge or a
particular level of risk will differ in individuals depending on the path they followed to the

present point.

An understanding of the natural history and physiological trajectories of normal biological
systems, along with biological and social pathways is needed when using the life course approach.
Several models have been described to suggest pathways linking exposures across the life course
to later-life health and include the temporal ordering of exposure variables, their inter-

relationships (directly or through intermediary variables) and the outcome measures.

The most commonly used approaches to studying life course processes are defined in terms of

four, relatively overlapping models from Ben-Shlomo and Kuh.? These explain ways in which
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different factors may act to cause chronic diseases across the life course: they focus on a critical
period (with or without effect modifiers), an accumulation of risk model and a chain of risk model.
Hertzman and Power propose a similar three-fold model of life course influences on health —

using the terms latency, cumulative effect and pathway.®

1.2.1 The critical period model

The critical period model (Model (a) in Figure 1.1) is when an exposure acting during a specific
(sensitive) period has lasting or lifelong effect on the structure or physical functioning of organs,
tissues and body systems, which are not modified in any way by later experience, and which
results in disease later.? Also referred to as “biological programming” or a “latency model”, this
model forms the basis of early versions of the fetal origins of adult disease hypothesis. A critical
period is a period in which an environmental influence causes irreversible metabolic
consequences that alter susceptibility to later adverse outcomes.3® A critical period is thus a
limited time window when an exposure can have adverse or protective effects, and outside this
period there may be no excess risk. For instance, poor growth in utero leads to a variety of
chronic disorders such as cardiovascular diseases, but other exposures in later life may still
influence disease risk. The latency model 3 (including the concepts of critical and sensitive
periods) involves relationships between exposure at one point in the life course and the
probability of health outcomes years or decades later, irrespective of intermediate events in life.
The critical period model also includes key social transitions such as the transition from primary to
secondary school, the transition to parenthood, etc.*’ A sensitive period” is a period when an
exposure has a stronger effect on development, though the same exposure outside this time
period would still produce an effect that may be weaker, and there may be scope to reverse these

changes outside this period.

1.2.2 The critical period model with later effect modifiers

This is an extension of the critical period model, including the possibility that later life factors
(physiological or psychological stressors) may modify the effect of exposure during a critical
period of development on later disease risk.'° The influence of exposures acting later in life may
enhance the effects on disease development (synergism) or diminish them (antagonism), as seen
in model (b) in Figure 1.1 Risk exposures may be independent as in model (a) or clustered as seen

in model (b). clustering may occur around a single factor. For example, low childhood
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socioeconomic status is associated with other risk factors for poor health in later life such as low
educational attainment, family stress, inadequate diet, passive smoking etc. This is suggested to
be the case for the associations of birth weight with some chronic diseases in which associations

are stronger among those who become obese during adolescence or adulthood.*

Madel _
[u] IE

E|
r
SUNSOBIL SWONT

¥

o
=
Madel ]
(b) 3
F
o
[ =3
Madel g
fe) E
2
£
T
o
£
(2]
del — = F

Maodeal _ N N
) [Aa] | B | C %
[
Time 3

Figure 1.1 Life course causal models Figure produced with permission from Kuh et al (2003) %2
In the critical period model, risk exposures may be independent as in model a or
clustered as seen in model b. Model ¢ depicts the accumulation of risk model which

can also be due to clustering of exposures. Model d depicts the pathways model
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which recognises that the timing of exposures may affect disease risk in many

ways.

1.2.3 Accumulation of risk model/ Cumulative model

This model focuses on the total amount and/or sequence of exposure, suggesting that multiple
effects accumulate over the life course. However, it also allows for developmental periods during
which susceptibility may be greater, so the sequence or trajectory of accumulation may also be
important.’® As the number, duration and severity of exposures increase, there is cumulative
damage to biological systems (Model (c) in Figure 1.1). For example, children from poorer
socioeconomic backgrounds are also more likely to be of low birthweight, to have poorer diets, to
be more exposed to passive smoking and some infectious agents, and to have fewer opportunities
for physical activity. The accumulation model has been considered to be more useful in life course
epidemiology as it has better predictive power, can provide aetiological insights and addresses
social inequalities in health.'® For instance, the model suggests that an individual’s health is
related to the proportion of their life spent exposed to disadvantages; thus a person’s position in

the social structure controls the risk for mortality.

1.24 Pathway model/Chain of risk model/Trigger model

The fourth model refers to a sequence of linked exposures where one leads on to the next.1%404
It suggests that various intermediate factors (e.g., lifestyle, educational attainment,
socioeconomic status and health behaviours) between early life and adult health may all play
roles. It shares similarities with the accumulation model, but differs on the timing of aetiological
exposure, with early advantage or disadvantage setting a person on a pathway to a later exposure
that is the aetiologically important event (Model (d) in Figure 1.1). For instance, a child from a
disadvantaged background might encounter fewer educational opportunities. This in turn restricts
socioeconomic wealth and resources, and later influences health behaviours and results in poorer
health in later life.®® The pathways model also supports the notion that early events influence the
life course trajectory, leading to particular social destinations and ultimately influencing health

outcomes.3®
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1.2.5 Other conceptual models in life course epidemiology

Research has suggested other models, which have similarities to the above models, to explore the

influence of the life course on chronic diseases.

The Meikirch model of health suggests that an individual’s health is the result of the interactions
between their personally acquired potential (the sum of all physiological, mental and social
resources a person acquires during life) and biological potential (the biologically given finite
potential a person has from birth, influenced by genetics and the quality of pregnancy) along with
the interaction between all three determinants — environmental, social and individual. Figure 1.2
“illustrates three possible time courses of the two potentials during a person’s life. Such models

look outside a disease-focused model for life course health and wellbeing.
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Figure 1.2 Examples of different time courses of an individual’s biologically given and
personally acquired potential Reproduced with permission from Bircher J, Kuruvilla

$.2014%

These general conceptual models are, however, representations of life course processes that are
likely to be more complex, and even such simple models may be difficult to distinguish
empirically. Recent human studies in DOHaD and developments in epigenetics have influenced

new models.
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1.2.6 New model based on the pathways model

The models described above while helpful in understanding the pathophysiology of diseases
across time, provide little guidance for intervention development and addressing the increasing
burden of NCDs. The model in Figure 1.3 developed by Hanson et al. 2016 suggests that the rate
of decline of an organ system depends on the level of peak function attained earlier in life, which

also depends on developmental processes and early environmental influences. ¥
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Care can
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\ plasticity in -
- - Creater resilience of
- - 7
Functional ’ﬁ ageing: individual to
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Declining health,
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\ reduced life
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Environmental challenges to health —
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Figure 1.3 The life course model showing average hypothetical trajectories of functional
capacity for organs and systems in individuals. Trajectories vary for low- (red) and
high- (blue) income settings. Low-income settings are associated with a poorer start
to life in terms of inherited health capital. An acute challenge such as an accident or
infection in mid-life may produce a dip in function followed by recovery in a high-
income setting, but a drastic loss of function in a low-income setting (broken red
line). Provision of personal care and preventive interventions for NCDs, most often
in high-income settings, can slow the rate of decline, sustaining resilience in a
manner similar to plasticity (broken blue line). Figure produced with permission

from Hanson et al. 2016*
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This model can be further refined by stressing that what matters for an individual or population
group at any point in the life course is not so much the level of risk as the response to an acute
challenge in the form of a more rapid increase in risk. A key feature of this model is that it
includes parameters affecting the health of an individual, even before birth, and suggests that
interventions in early life could focus on building the resilience to withstand insults to capacity
later in the life course. This model is now commonly used to describe the inter-generational risk
for NCDs and the role of the critical period before pregnancy in the passage of risk to offspring, as

well as the long-term risk for the health of the parent.

1.3 Preconception as a critical period in the life course for embryonic

and fetal development

The way an embryo and fetus obtains and allocates nutritional resources has profound
consequences for the individual’s lifelong health. Influences in early life on risk factors such as
obesity and later NCDs fall into biological, behavioural and contextual domains.* The biological
factors affecting fetal development include maternal nutrition (under and overnutrition) and
hyperglycaemia, and recent studies have shown that prenatal exposure to gestational diabetes
mellitus could lead to epigenetic alterations that increase the risk for type 2 diabetes later in life
for the offspring.*® Intrauterine growth retardation (including low birth weight), premature
delivery, over-nutrition in utero and intergenerational transmission of risk are all known risk
factors for chronic diseases such as ischemic heart disease, stroke and diabetes.*” Optimum fetal
and child nutrition provides several benefits such as cognitive, motor and socio-emotional
development; healthier adult stature; better work capacity and productivity; and a decreased risk
of obesity and NCDs throughout the life course.*®*° A recent umbrella review by Daly et al. (2022)
0 looked at exposure-outcome associations in the preconception period. The study found high
quality evidence linking maternal folate supplementation and the reduced risk of neural tube
defects. For risk factors such as obesity/ high BMI and interpregnancy weight change, moderate
grade evidence was seen for outcomes such as fetal distress, miscarriage and maternal
hypertension respectively. For paternal risk factors such as higher paternal age (more than 40
years), moderate evidence suggested an increased risk of miscarriage. Associations were also
seen for short interpregnancy intervals and outcomes such as low birthweight, but they were of

low quality.
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Issues such as deficiencies of essential nutrients (e.g., iron, vitamin B12, and folic acid) often exist
before conception, and other conditions such as diabetes and increased maternal age are all
known risk factors for so-called congenital anomalies. However, as many pregnancies are
unplanned (globally unintended pregnancies estimated to be 44% in 1990-2014),>* and in many
LMIC settings the first antenatal visit may be delayed, these risks may track on into pregnancy.
Hence improved nutrition and lifestyles of women of childbearing age are generally required.>? In
addition, the period before and during pregnancy, is a time when more women access healthcare
services, thus presenting a window of opportunity to identify some of the above risk factors such

as obesity or uncontrolled diabetes for a woman'’s life course health.>

DOHabD research has shown that multiple developmental factors operate from preconception
through early life to affect the risk for later NCDs.3* Evidence from LMICs has also supported these
findings. Ethnic differences also exist in developmental strategies for the conservation of
resources, and hence differences in body composition through life, and this could underlie ethnic
health disparities. In India, a link was found between low birth weight and insulin resistance in
children along with adverse total serum cholesterol and low-density lipoprotein cholesterol
levels.>* Findings of the Pune Maternal Nutrition Study suggest that micronutrient deficiencies
(such as vitamin B12) can also lead to low birth weight and later risk of diabetes in the offspring.>®
Factors in the preconception period such as maternal overnutrition and obesity, maternal
undernutrition, related paternal factors, and assisted reproductive treatments such as in-vitro
fertilisation, - have been recognised as influencing the phenotype and potential of both maternal
and paternal gametes (sperm and oocyte) with enduring effects on chronic diseases in adulthood.
These factors lead to metabolic stress and hormonal dysregulation in the parents and oocyte and
embryo responses such as epigenetic modifications and gene expression changes, and altered

intracellular signalling.2®

Traditionally, preconception care (PCC) has focussed on women and couples motivated to
conceive. The seminal Lancet series in 2008 *° stressed that though the first 1000 days are crucial,
the period before pregnancy also plays an important role in the health of the next generation, and
also the woman'’s life-long health. This call was further strengthened through the Lancet Diabetes
and Endocrinology series on Maternal Obesity (2016) and on preconception health (2018).34>7
Globally, increasing nutritional issues among women in the reproductive age group (usually

considered as 15 — 49 years) such as micronutrient deficiencies, obesity and prediabetes, coupled

with the high rates of unplanned pregnancies, call for an increased focus on PCC. Hill et al. 2020°®
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described a model of PCC, underpinned by the life course approach, which recognises that
preconception populations can be recognised and targeted throughout the life course, including

populations that do not meet the criteria for other life stages such as adolescents (Figure 1.4)

Intentional
Preconception
Perspective

Potential Preconception Perspective
Reproductive age
n
- Woman/part e not pregnant
- Sexually active

Public Health Preconception Perspective
- Reproductive age
- Man or woman
- Woman/partner are not pregnant
- Not sexually active

- Recognising the importance of preconce

Figure 1.4 Four perspectives to define the preconception population

Figure from Hill et al. 2020 8

1.3.1 Definition of concepts in the preconception period

There is a lack of consensus in terms of defining the population to be included in the
preconception period. While this period is commonly defined as “3 months prior to pregnancy”,
Dean et al. propose that ‘the preconception period should be defined as a minimum of 1-2 years
prior to the initiation of any unprotected sexual intercourse that could possibly result in a
pregnancy.* This would extend through the care provided in early pregnancy (peri-conception
care) and the postnatal period until the next pregnancy. Other authors have used the first
trimester (<12 weeks of gestation) to select their target populations as part of PCC programmes
and highlighted this as a pragmatic critical period to access women from LMICs who often do not

seek antenatal care before 12 weeks.®°
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More recently, The Lancet series on preconception health called for a new definition that
considers multiple perspectives — biological (days to weeks before embryo development),

individual (weeks to months before pregnancy) and public health (months to years).>*

As discussed in fig 1.4 Hill et al. 2020 additionally included the life course perspective which
encompasses the public health perspective defined by Stephenson et al (2018). Thus, improving
the health of women in the reproductive age group acts as a cross-cutting theme to achieve good
health across multiple life stages and generations. Healthcare professionals often meet women
with different perspectives on pregnancy 8 - ‘potential’ (sexually active individuals without
effective contraception or contraceptive failure); ‘intentional’ (men and women making a
conscious decision to conceive); and ‘public health’ (a wider range of individuals and couples not
sexually active). With the growing realisation that efforts to optimise the health of women and
children should begin before conception, healthcare practitioners (HCPs) need to be aware of

these perspectives.
Preconception care is defined as -

“a set of interventions that aim to identify and modify biomedical, behavioural, and social risks to
a woman's health or pregnancy outcome through prevention and management, emphasizing
those factors that must be acted on before conception or early in pregnancy to have maximal

impact.”®

This includes care provided regardless of pregnancy status or intention. ®2 A limitation in
delivering PCC has been the focus on women and couples motivated to conceive. For example,
early marriage and early age at childbirth are common in LMICs such as India. ®® In addition, even
in high-income countries (HICs), a significant proportion of pregnancies are unplanned: 45% of

pregnancies in the UK, similar to the global rates discussed earlier. %

Studies often include the post-partum period, early pregnancy and peri-conceptional periods as
part of PCC. The post-partum period in particular (also called the interconception period) provides
the potential for interventions aiming to support recent mothers with issues such as excess
weight gain to have positive outcomes in the next pregnancy.®*® So the overarching aim of PCC
is to improve short and long-term maternal and child health outcomes by intervening before

pregnancy. It also includes interconception care which is delivered between the end of a
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women’s pregnancy to the start of her next pregnancy or in the first 24 months postpartum to

improve outcomes for potential future pregnancies. %%

Studies have also highlighted the adolescent period as part of the preconception period, as health
during adolescence can have a tremendous impact on health as future parents.”%’* Major
transitions and developmental changes make this a time of immense potential for preventive

interventions and provide opportunities to address risk factors that exist since childhood.””?

1.4 The life course approach and DOHabD in policy-making - an

important opportunity

14.1 The need to include life course and DOHaD messages in policy-making

During the last two decades, the life course approach has become a powerful organising
framework for the study of health and its determinants, disease and mortality, and is now
frequently considered the leading theoretical platform for the study of patterns of lives as they
unfold across time. ¥° The need to control NCDs using a life course approach by preventing risk
factor exposure, beginning in early life, through childhood and adolescence and continuing with
interventions for young and older adults and during ageing, is supported by multiple recent
strategies and recommendations. In Health 2020 the WHO European policy framework for health
and well-being, the life course approach was recognised as a fundamental principle for how the
WHO Regional Office for Europe and its Member States seek to approach health and health
policy. Risk factors for NCDs such as obesity present a difficult problem for policy-makers due to a
range of interrelated causal risk factors (food policies, industry, trade, climate change, poverty,
education, etc.).”® A recent analysis’* showed that, globally, most countries implemented just
under half of the WHO-recommended NCD prevention and control policies in 2017, 7> and that
most of these were high-income countries. It is therefore now important to raise awareness of

the relevance of the DOHaD concept to reducing NCDs. 7678

There are however examples of DOHaD-related messages being fundamental to incorporating the
life course approach in policy. 79# The recent WHO-UNICEF-Lancet Commission highlights the
importance of DOHaD concepts such as health and nutrition in the preconception period,
pregnancy and early childhood.®? The economic case for DOHaD was presented in the Global

Strategy for Women'’s, Children’s and Adolescents’ Health, suggesting that investing in the health
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and nutrition of women, children and adolescents would lead to a 10-fold return in the form of
better educational attainment, workforce participation and social contributions. & The DOHaD
framework provides added advantage in that it can be applied to the evaluation of existing
policies to estimate their long-term effects and model outcomes related to NCDs and maternal
and child health.8* Efforts to achieve the SDG targets such as “zero hunger” and “reduce
premature mortality from NCDs” can be strengthened by implementing the multi-faceted life

course framework to improve health and wellbeing across all life stages.

From these considerations, it would appear that the life course model and messages from DOHaD
about NCD prevention should fall on fertile ground in the policy-making arena. However, the
adoption of DOHaD in such policies has not always been sustained. Although the 2011 UN Political
Declaration on the Prevention and Control of NCDs #° stated that “maternal and child health is
inextricably linked with NCDs and their risk factors”, the recent UN task force on NCDs 8 and the
2018 WHO report on NCDs 8’ make little reference to improving women’s and children’s nutrition
and young people’s health as a strategy — even though these factors may influence the attainment

of multiple SDGs. 778

The application of life course and better preconception health is not limited to the prevention of
NCDs and has been used for wider societal and intergenerational benefits. The interventions
indicated by DOHaD research appear easy to communicate to stakeholders such as policy-makers
and the general public — e.g., to improve BMI, physical activity and diet in people before
conceiving a baby, to improve nutrition in pregnancy, prevent excess gestational weight gain and
screen early for pregnancy complications such as gestational diabetes, to increase breastfeeding
rates, and to improve infant weaning foods. 7288 Yet these challenges remain (or are worsening)
in most countries. >’ One of the reasons could be that, though widely credited for highlighting
NCD risk factors across the life course and between generations, so far DOHaD-based intervention
studies have shown only small effects, and long-term longitudinal intervention studies are lacking.
578891 Similarly, the operationalisation of the DOHaD agenda in the real world has not been
contextualised and communicated clearly to national-level policy-makers, healthcare systems or
local governments, to help them implement measures in different settings. A challenge now for
DOHabD and life course research is to identify if and how their findings have been reported in
policies to prevent NCDs (both long term and in the next generation) and develop strategies to

increase the uptake and communicate the message more clearly.
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Employment of the life course approach is often through public health promotion programmes by
national level and international health agencies. This has predominantly been in the context of
NCD prevention strategies such as increasing physical activity and prevention of childhood
obesity, and tends to recommend using a multi-sectoral approach that is based on the social-

ecological model.*?

Though theories and models related to life course perspectives have advanced
over the past two decades, there remains a gap in the literature describing a strategy to

implement or operationalise the life course approach at a national level.

1.4.2 Defining a policy informed by the life course approach and/ or DOHaD for this thesis

At the WHO European Ministerial Conference on the life course approach in the Context of Health
2020, held at Minsk in October 2015, member states signed a declaration in which they agreed
that using a life course approach was an essential step toward the implementation of Health 2020
and the SDGs.*® The report itself was informed by evidence from the DOHaD field. Through the
declaration European nations committed to the utilisation of the life course approach in
healthcare policies. The declaration described the adoption of the life course agenda as
encompassing three key criteria —i. acting early (main focus on childhood cognitive and physical
development) ii. appropriately to transitions in life (inclusive of the preconception, pregnancy and
adolescent period) iii. together as the whole of society (recognising the interconnectedness of
human lives and effects of deprivation and disadvantage on intergenerational health). Using
gender-sensitive perspectives, promoting social justice and contributing to sustainable
development and growth were also considered the benefits of using the approach. These factors
from the Minsk declaration were used as a guide in later chapters to identify how policies and

guidelines were using the life course approach.

143 Identifying approaches to influence policy

Public health policy has a deep impact on the health status of people, in particular, to prevent
NCDs by influencing the physical activity patterns and dietary habits of a population. The life
course perspective encourages policy-makers and service providers to integrate services across a
continuum of care, as currently recommended by the WHO, and places healthy development and
disease prevention at the forefront.” It goes beyond targeting only high-risk groups. While
international organisations and departments of health have recognised the importance of

adopting a life course approach, they have fallen short on specific recommendations.
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The term ‘evidence-based policy-making’ (EBPM) is now commonly used in the context of
governance for health issues. EBPM uses research methods such as systematic reviews,
evaluation, policy experiments and randomised controlled trials (RCTs) to provide information on
effectiveness (using a “what works” approach) and evaluation of policy outcomes.?**® Evidence-
informed policy-making, is a concept similar to EBPM, but recognises that there are many types of
evidence suggesting different conclusions. EBPM and evidence-informed policies work on the
assumption that high-quality evidence will lead to better decision-making by policy-makers.%®°’
However, for evidence to manifest as policy, an awareness of how to implement policy in a timely
manner using knowledge translation mechanisms is necessary.’*® WHO has defined knowledge
translation as “the synthesis, exchange and application of knowledge by relevant stakeholders to
accelerate the benefits of global and local innovation in strengthening health systems and
improving people’s health” .2 Thus translation could happen at multiple interfaces such as
science-policy, science-clinical or clinical-patient. Clinical medicine and health policies made by
national and international organisations that provide practice guidelines for healthcare workers
often consider explicit clinical research or meta-analyses (e.g., Cochrane reviews). To constitute
evidence, however policy-makers adopt a wider view that may include health information, expert
opinion, stakeholder’s experiences, the prevailing historical and political context and even

anecdotal accounts.

However, the notion that provision of evidence would lead to increased utilisation has been
challenged over time. Dobrov et.al (2006) highlight the impact of contextual factors such as
varying policy objectives, varying skills of expert group members in using tools to support
decisions and resource constraints and political interests on the utilisation of evidence.®* Pawson
and Tilley (2004) have suggested that the “what works” approach often manifested in EBPM
needs to be expanded to be based on a realist evaluation which further asks ‘What works for
whom in what circumstances and in what respects, and how?’.1%> Over objective evidence, policy

decisions are often influenced by values, interests, timing, circumstance and happenstance. 1%

1.4.4 Bridging the divide between evidence and policy-making

Factors such as varying policy objectives, resource constraints and political interests at a high
level, along with public opinion and values, timing and circumstances at the population level, can
affect the use of DOHaD research in national-level programmes.’®%>1! For example, Cairney and

Oliver (2017) have highlighted that researchers are often limited in engagement with policy and
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providing actionable options due to restrictive notions related to the hierarchy of evidence. While
a value-based approach is crucial to policy-making, it is not considered so often in DOHaD
research.1® In addition, pragmatism, knowledge and consideration of governance principles and
the ability to develop simple, compelling stories are key to successful engagement. A systematic
review by Oliver et al (2014) showed that mere dissemination of research findings by researchers
does not prompt action from policy-makers.1% Because scientific evidence alone (even using
robust gold standard methodologies) may not be sufficiently persuasive by itself in prioritising an
issue, researchers may have to develop recommendations while recognising that policy-makers
may make judgements based on their beliefs, and that to gain attention, short-term agenda/
outcomes may have to be considered.'% In addition, building relationships with policy-makers
requires time, skill and effort, and the provision of timely and relevant evidence. Finally, as
DOHaD researchers may predominantly be from a biomedical/ basic sciences background,
restrictions of the evidence-based medicine agenda (which does not draw from policy theory or

knowledge of the policy process) influence their efforts in policy engagement.'%®

One model that researchers often adopt to increase the impact of research is the advocacy model
which involves the development of policy solutions by the researchers, and where efforts are
focussed on convincing the policy-maker.1%” This has however been critiqued for altering policy
discussions without considering the underpinning factors that influence the policy processes.
Studies have shown that research has a higher impact when researchers have a better
understanding of the policy process and the context of political priority setting.1%>% A more
‘facilitational’ model using participatory methods and through shared responsibilities is now
recommended and is increasingly practised in healthcare policy-making for production and
communication of knowledge.'>1° Such facilitation is often conducted through collaborations
between scientists, academics and policy-makers and by forming networks or working groups.
Such coalitions have been developed for DOHaD and life course research across the globe, with a

range of agendas. However, their impact on policy has not been formally explored.

1.5 Research questions

Though the use of the life course approach has been recommended by the WHO Minsk
declaration using loosely defined criteria, it is yet to be examined if and how countries have
adopted and utilised this approach. While the specific frameworks among the models above all

have different implications for policy, in this thesis an overarching view is adopted to explore
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which models have been used, if there are advantages of one over another and how they can be
operationalised to improve health and wellbeing across generations. A plethora of issues has
been explored by using a life course lens as discussed above. However, for this thesis, the focus
will be on NCD-prevention and exploring how the preconception health agenda fits into the life
course approach. At the time of commencing this my research, recommendations for
interventions and policies from DOHaD research were increasingly focusing on “preconception” as
an object of intervention and highlighting the need to use these concepts in practice, outside the
realm of research studies and interventions and birth cohorts. Thus, from the big picture of
operationalising the life course concept, the thesis aims to develop actionable recommendations

for use in clinical practice and policies.

The aims of this thesis are:

1. To explore critically the methods used in implementing the life course approach, with a
focus on prevention of NCDs in later life and the intergenerational passage of modifiable
NCD risk factors.

2. To develop actionable recommendations for the preconception period to be incorporated
within the life course approach for prevention of NCDs and the transgenerational passage

of risk of NCDs

The latter includes assessing current strategies being implemented during the preconception (and
peri-conceptional) periods through interventions and clinical care. The study highlights the
evidence for interventions that are likely to be effective and aims to understand the factors that

influence policy-making related to DOHaD and the life course approach.

The specific research questions to achieve the aims of this PhD are listed in order of the chapters
below.

1. What can be done in the preconception period through interventions and healthcare to prevent

the transgenerational passage of NCDs and their risk factors (Chapter 3)

2. What is the awareness among healthcare practitioners in contact with women in the
preconception period about DOHaD-related concepts and what are the barriers to provision of

PCC? (Chapter 4)
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3. What is the acceptability of a nutritional risk assessment tool and routine screening for pregnancy
intention to identify at-risk women, among women in the reproductive age group and among

healthcare practitioners in the UK? (Chapter 5)

4. How is the implementation of the life course approach being measured and reported through

policies? (Chapter 6)

5. How can the preconception period and the life course approach be implemented through policies

and practice? (Chapter 7)

This chapter introduced the background and rationale for the PhD and some of the research
questions (chapter 3, 6 and 7). The structure of the thesis and development of the empirical studies
are discussed further in Chapter two. The thesis is organised in a logical format following two key

streams — clinical practice and policy.
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Chapter 2  Structure of the thesis and methodological

approach used

2.1 Structure of thesis

The thesis is formed of eight chapters. Chapter 1 introduced the concepts of the life course
approach, DOHaD and how the preconception period lays the foundation for future health. The
Chapter also highlighted how countries and international organisations have committed to the
use of a life course approach. Chapter 2 explains the thesis structure and describes the research
approach and methodology used. The theories and frameworks that were used for the empirical
data chapters are also summarised in Chapter 2. Methods and materials used for individual
empirical research studies are discussed within the respective chapters. Figure 2.1 illustrates the
chronological order in which the studies were conducted. The sequencing of the chapters is
arranged in a logical flow to first discuss the clinical stream followed by the policy stream. While
Chapter 2 is not a chapter on methods it presents my epistemological position, the rationale for
how the research questions were developed for each chapter along with other activities that
influenced the thesis such as stakeholder engagement and patient and participant involvement
(PPI). The limitations and quality assurance considerations for the methods are described at the

end of each individual chapter.
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Common thread: Embedding preconception health in the life course approach to prevention of NCDs

Chapter 1: General introduction to the life
course approach and preconception as a
“critical period”. Aims and objectives of the
PhD

selected

Chapter 2:
philosophical approach of the
researcher, rationale for methods

Methodology used and

Reviews conducted to develop studies that can produce operational tools and
recommendations for policy and clinical practice

Chapter 3: What can be done in the

preconception period through
interventions and healthcare to prevent
the transgenerational passage of NCDs
and their risk factors?

Chapter 6: How is the
implementation of the life course
approach being measured and
reported through policies?

Gaps identified in reviews informed the development of studies — policy, clinical care

Chapter 4: Study 1 Wh at\

is the awarenass among
HCPs in contact with
women in the
preconception period
about DOHaD-related
concepts and what are
the barriers to provision

\_ of PCC?

Chapter 5: Study 2 What is
the acceptability of a
nutritional risk assessment
tool and the routine
screening for pregnancy
intention to identify at-risk
WOMmER, among women in

4 )

Chapter 7: Study 3 How
can the preconception
period and the life
course approach be
implemented through
policies and practice?

the reproductive age group
and HCPs in the UK? /

(& )

thesis

Chapter 8: Discussion and presentation of findings, conclusions and outputs of the

Figure 2.1 Structure of the thesis The yellow boxes illustrate the chapters in the clinical

stream and the green boxes, for the policy stream. The main research question

addressed in the respective chapter is presented in the boxes

Two reviews were conducted at the onset of this thesis to develop the research questions for the

subsequent studies. The first review in Chapter 3 presents the state of evidence for preconception

interventions through a review of reviews and outlines key international clinical guidelines that

have focused on PCC as a platform to prevent NCDs across the life course. A systematic review

was not deemed appropriate for this chapter as the thesis did not focus on intervention
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development in the preconception period, and due to existing good quality recent reviews on
issues related to PCC. The reviews in this PhD were conducted at the onset between 2018-2019,
during which period | was aware of, or collaborating with experts, working on reviews related to
PCC and long-term health 11113 gnd The Lancet series on preconception health provided an
overview. Considering these factors in the context of the aims of the PhD, and to avoid excessive
replication, Chapter 3 provides a critical and narrative overview of the state of preconception
interventions and clinical guidelines which helped develop the research questions for the

empirical studies in the subsequent chapters and provides a background of the field to the reader.

Continuing with the clinical stream, two chapters following the review present the methods and
findings from a qualitative study (Chapter 4) and a mixed-methods online survey (Chapter 5).
Discussing DOHaD-related concepts, such as pregnancy planning and preconception nutrition, may
not accord with HCPs’ perception of their roles, and competing clinical priorities, lack of resources
and time constraints may hamper its uptake. The qualitative study in Chapter 4 aims to explore this
further to seek possible solutions through a qualitative study of obstetricians and gynaecologists
(OBGYNs) and midwives in different countries exploring their understanding of DOHaD and life
course concepts, and how they use it in practice. Along with this, barriers to implementing PCC in

routine work are also addressed.

Comprehensive educational material for HCPs can help them have ‘healthy conversations’ about
behaviour change in a non-stigmatising manner. ** International organisations such as the
International Federation of Gynaecology and Obstetrics (FIGO) have developed tools for clinicians
such as a nutrition checklist. The acceptability of such a tool and the routine discussion of pregnancy
intention was explored in Chapter 5. While the thesis takes a global approach, in Chapter 5, a
national-level study was conducted to test the acceptability of a nutrition checklist among women
and clinicians in the UK.

For the policy stream, first, a review of published and grey literature was conducted to address
the knowledge gap on how the life course approach can be implemented and measured/
monitored at a national level, presented in Chapter 6. It presents an overview of the methods in
which policies based on a life course framework can be monitored and highlights the stages of the
life course on which policies have not focussed.

Chapter 7 presents the methods and findings of a document analysis of a series of meetings that
focussed on the life course approach and preconception health. Key advocacy groups were

selected and observed during the period of the thesis to explore research question 5. Finally,
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Chapter 8 integrates the study findings and draws together the recommendations to develop a
conceptual model for the life course approach in policies and integrating PCC. Outcomes from this
thesis including publications are detailed in chapter 8 along with a list of references for the papers

published based on the work in this thesis.

2.2 Researcher position and epistemology

221 Justification of my ontological and epistemological position

Before conducting a qualitative study, it is necessary to make explicit the philosophical position of
the researcher. Ontological positions describe the relationship between the world and human
interactions. 1*>!1¢ Epistemology describes what counts as knowledge, the way knowledge is

produced, the nature of knowledge and how it influences the way research is conducted.'’

For authenticity and transparency in the analysis, | shared my background and experiences. |
originally trained as a doctor in India and worked in the clinical setting for two years before
moving to the UK to specialise in public health. At the time of inception of this study, | was not
involved in any clinical work but was working closely with organisations such as the WHO and
FIGO which develop public health and clinical guidelines. | also realise that though my research
focuses on obesity and NCDs, | am not obese, nor have | been diagnosed with an NCD. However, |
do have a special interest in the field having close family members living with obesity, diabetes
and heart disease. Thus, | may hold the assumptions and preconceived notions of a former
clinician and a public health professional while interpreting the findings of my work throughout
this thesis. | also expect to have had experiences in common with the HCPs | interviewed to some
extent, particularly those | interviewed from India. Hence, | do not believe that | will be able to
uncover an “absolute truth” that is not influenced by my experiences, as would be assumed in a
realist view. Instead, | will adopt a critical realist position that is conducive to the approach that

underpins this thesis.

A key assumption in the critical realism perspective is that | will be creating an understanding of
the data jointly with the information provided by the participants. Thus, though commonalities
among the stakeholders being interviewed are explored, individual perspectives are also
valued.*81% Critical realism is a philosophical approach that describes both ontological and

epistemological position. It is situated between realism (the belief that a pre-social reality exists
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that we can access through research) and relativism/ constructivist view (the belief that reality is
dependent on the ways we come to know it). Thus, the researcher may attempt to gain an

understanding of the topic, but it is bound to be limited.

Finally, as common in qualitative and mixed-methods research, the thesis will use first-person

language where appropriate. This additionally helps with reflexivity and transparency.

2.2.2 Context for the research

The rationale and the impetus for the research were shaped by three key factors — the need for
translating evidence from life course and DOHaD fields into practice and policy, the need for
research on stakeholders who would carry out this implementation (HCPs and policy
stakeholders) and my knowledge and personal experiences working in the field of DOHaD since
2015. Before and during the PhD (undertaken part time), | was working full time with the LifeCycle
project (project aims described in Chapter 7) which aims to develop recommendations from birth
cohorts in Europe for policy-making, intervention development and clinical practice, with a key
focus on NCDs and childhood obesity. | was also part of projects in collaboration with the WHO
(Geneva and regional office Copenhagen) that arose from the Minsk declaration in 2015 and the
World Report on Ageing discussed in Chapter 1. The focus on clinicians’ perspectives in supporting
the life course agenda built on my interests in how decisions are made in practice, and from

working with organisations such as the FIGO-Pregnancy Obesity and Nutrition Initiative (PONI).*?°

The studies for the thesis were conducted within the 5-year LifeCycle programme, and | was the
primary investigator for all the research presented in this thesis. Along with the supervisory team
who provided input for the thesis, publications included other members from the research group
who helped with conceptualisation of the studies or provided comments on the methodology or
findings. The project was also impacted by COVID-19 pandemic, during which pragmatic decisions
to continue the studies with modifications in sample size, target groups and study designs were

made — discussed in the individual chapters.

The work of this thesis resulted in published papers and these are discussed in detail in Chapter 8
(outcomes of the PhD) along with a statement of contribution of my work for each output. Finally,
| shadowed several advocacy networks and organisations for the study in Chapter 7, and the
interpretation of the findings are my own and do not necessarily represent the views of the

networks.
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2.3 Research approach and methods

231 Rationale for mixed methods approach

In qualitative research, the methodology (philosophical position) influences the methods (tools)
adopted for the research. 1 The thesis adopts a mixed-methods approach using both qualitative
and quantitative methods to answer the research questions. These include — scoping and rapid
review methodologies (Chapter 3 and 6 respectively), interviews with thematic analysis (Chapter
4), an online cross-sectional survey collecting quantitative and qualitative data (Chapter 5) and a
document analysis with observations (Chapter 7). The critical realism approach provided the basis
for selecting the appropriate scientific method as applicable to the questions, and as policy
analysis does not always use scientific approaches from the hierarchy of evidence, appropriate
methods were used as recommended from the fields of social and political sciences. In using
critical realism, the researcher acknowledges the unobservable mechanisms (interactions among
participants, events and structures) that may or may not influence some outcomes. 12122
Unobservable mechanisms have the potential to condition participants’ health behaviours and
thoughts, for example while responding to a survey. Thus, critical realism attempts to unearth
mechanisms underlying the outcome of interest and to answer how and why a certain

phenomenon may occur.1?213

Both quantitative and qualitative analytical techniques were used on data collected from a range
of participants throughout the study. Adopting an online survey, for example, provided the
advantage of collecting a larger number of participants during the pandemic. | did not develop a
fully-quantitative study limited to closed questions to assess the acceptability of the checklist or
explore why women and HCPs may not want to discuss nutrition/ preconception at every visit,
which is often seen in a positivist approach. Instead, | adopted a pragmatic attitude towards
designing the study, with the understanding that reality is socially constructed. The narrative
presented by the study sample is influenced by the participants’ motives and by social norms. This
is also reflected in the analytical techniques and interpretation of results, for example where the
open-ended responses were not converted into quantitative responses for statistical analysis,

rather qualitative content analysis was performed (more details below).
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2.3.2 Approach adopted in the thesis to answer the research questions

While individual behaviour change is a key component to reducing the prevalence of NCDs and
preventing the intergenerational passage of risk, several theories have been developed to
highlight the importance of factors external to the individual’s behaviour or biology. The COM-B
model described by Michie et al (2011) proposes that individuals need the Capability, Opportunity
and Motivation to adopt a particular Behaviour.'?* Hanson et al. 2016 while describing the COM-B
model (Figure 2.2) to improve preconception health and develop interventions for reducing
maternal obesity rates state that “a top-down approach involving policy initiatives has to be
complemented by a bottom-up mobilisation of communities and individuals”>” The domains are
also connected through actions and interventions such as advocacy to improve policy priorities
related to maternal and child health. A top-down approach to policy-making often starts with a
policy decision, following the stages of formulation, implementation and reformulation.'?® The
approach is however limited by its tendency to neglect other stakeholders such as the target
group, bureaucrats and practitioners, and the strategies they use to navigate problems related to
the issue. A bottom-up approach on the other hand begins with the analysis of stakeholders’

needs at the operational level (e.g., HCPs).1%®

Opportunity
Integrated health
and other sectors
supply services

Capacity and
capability
of individuals
toact

Improved
Behaviour change preconception
health

priorities
change

Motivation
Social movement
creates awareness
and demand

Figure 2.2 COM-B model demonstrating components of new initiative required to achieve
improved preconception health (reproduced with permission from Hanson et al.

2017)%
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While a complete stakeholder analysis of both top-down and bottom-up groups is beyond the
scope of this dissertation, this thesis mainly focuses on the top-down approach to implementing
PCC in the life course framework. Hence the two streams of providing top-down services — policy-
making in the life course approach and guidelines from international organisations will be
explored. To include bottom-up stakeholders, clinicians are the key stakeholders in two of the
chapters, and women's voices have also been included in Chapter 4 to understand their views on
how nutrition and the risk of NCDs can be discussed in the clinical setting. In addition, a

stakeholder mapping is conducted throughout the thesis.

233 Qualitative analytical techniques used in the thesis

Naturalistic enquiries using qualitative methods use a range of analytical techniques. Two main
approaches used in this thesis were thematic analysis (Chapter 4) and qualitative content analysis
(Chapters 5, 7). Both of these are also useful for descriptive research designs. However,
depending on what researchers are looking for in their data, the appropriate method can be
selected for the analysis and presentation of data. Thematic and content analysis have often been
used in literature interchangeably, with similarities such as looking across the data and individuals

to identify patterns and themes, and also the ability to use inductive/ deductive methods.

While several definitions of content analysis exist, the commonly accepted definition described by
Hseih and Shannon (2005) is “.. the process in which a researcher interprets the meaning or usage
of written (text) or visual data”.**’ Content analysis has been used in the health and social
sciences effectively to analyse large amounts of short qualitative responses 27 and it can range
from interpretive and intuitive to strictly textual. The researcher’s understanding of the data can
be classified into codes which are umbrella terms or statements that capture the meaning of
multiple points of data, allowing them to be further developed into themes or categories 2
Content analysis has also been used for the analysis of policy documents to organise and interpret
data with high heterogeneity. Experts have discussed how the philosophical position of critical
realism is suitable to the use of content analysis especially for research looking into deeper latent

meaning underlying a phenomenon. 1%

Hseih et al. (2005)'% describe three distinct approaches to content analyses to interpret meaning
from the content of textual data — 1. Conventional (coding categories derived inductively from the

text data) 2. Directed approach (deductive approach guided by a theory/ prior research findings)
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3. Summative approach (counting and comparisons of keywords). The steps of content analysis
are decided by the research question, theoretical interests of the researcher and nature of data. |
selected conventional analysis for (Chapter 5), as it is appropriate for the research questions of
understanding acceptability, barriers and enablers to discussing nutrition and pregnancy intention
routinely and was not limited to only counting the frequency of responses within each section.
Similarly, for Chapter 7, it helped organise and critically examine the discussions of
multidisciplinary meetings. An inductive approach was used for Chapter 5, and a deductive
approach for Chapter 7 — discussed in detail in the respective chapters. The summative
quantification method is traditionally used to explore the usage of terms, rather than meanings

and although more quantitative in nature was not suitable for this study.

Studies with content analysis often report code counts (number of times a code appears in the
data) or frequencies of responses (number of participants contributing to the category).
Depending on the underpinning epistemological approach, studies in healthcare have also

presented findings of qualitative content analysis without presenting any counts, *?°

an approach |
have adopted for Chapters 5 and 7. As a critical realist, | aimed to understand - as far as possible -
the factors that influence the perspectives of women and HCPs based on their subjective
experiences of preconception and perinatal care in the UK (Chapter 5). The positivist approach
views reality as objective, observable and measurable.'?? Counting the percentage of codes within

the responses and ranking them would be positivist attributes that | did not adopt.

Thematic analysis, while also a descriptive qualitative technique, focuses on identifying, analysing
and reporting patterns/themes.'® In contrast content analysis describes the document’s content
by exploring “who says what, to whom and with what effect”.3131 Thus, for the Chapter 4 on
interviewing HCPs, analysis using thematic analysis described by Braun and Clarke (2006)*> was
considered appropriate, while for the women’s survey responses, content analysis was used. The
techniques used for thematic analysis are discussed in Chapter 4. For consistency, in this thesis
the findings from thematic analysis are described as “themes/ sub-themes” and from content

analysis as “categories/ sub-categories” 13!

Rigor in analysis

While evaluating qualitative studies, the use of terms such as rigor, reliability and validity has
been widely debated in the literature.'®? Conformability takes the place of objectivity in

qualitative research, and it is acknowledged that even positivism and quantitative research is
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never objective or free from bias. During the study design all attempts were hence made to
conform to protocols of qualitative research. Additionally, the generalisability and replicability of
results may be poor due to differences in contexts. These concepts, rooted in a positivist

approach, will be considered in this mixed-methods study for the quantitative elements.

Content analysis has been described as “An interpretive and naturalistic approach. It is both
observational and narrative in nature and relies less on the experimental elements normally
associated with scientific research (reliability, validity and generalizability)”.**® Though experts
have suggested that content analysis can be assessed for reliability and validity (based on the
philosophical stance of the researcher, research questions and methods), the most commonly
used methods to evaluate it have been qualitative.'®? The key parameter considered for this
purpose is trustworthiness (developed by Lincoln and Guba 1985). 3%135 This is of particular
relevance when inductive approaches are used. Other criteria recommended for non-positivist
paradigms such as transparency (disclosure of all aspects of the research process), reflexivity (the
researcher’s acknowledgement of assumptions and critical examination of own work)*3® and
triangulation are also helpful in adding to the trustworthiness of the study. | used these criteria
throughout the qualitative studies to allow a consistent, organised and transparent analysis of the
data. An iterative approach was taken to develop the coding frameworks for each question and
test the codes, in collaboration with a second reviewer, who had expertise in nursing, qualitative
methods (Chapter 4) and health psychology (Chapter 5). In addition, the checklist presented by
Elo et al. 2014 was reviewed to improve the trustworthiness of the results for Chapter 5 3 and

the COREQ (Consolidated Criteria for Reporting Qualitative Studies) checklist for Chapter 4.

234 Triangulation and comparison

Triangulation has been defined as “a technique to analyse results of the same study using different
methods of data collection”.*¥ Considering the thesis overall, in the final chapter triangulates the
accounts from the studies conducted to develop a broader understanding of how the life course
approach can be used in policies and ways to embed PCC into the approach. In addition, the
discussion sections of each chapter also triangulate the findings with existing literature, and the
findings collected through different methods for the same research question. For example, a
comparison of findings from the open text responses and quantitative data was carried out during
the analysis of Chapter 5, and this is presented in Section 5.6 along with a comparison of findings

with existing literature and those from the interviews in Chapter 4. During triangulation, the data
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are compared for convergence, complementarity, or divergence.'®® While similarity in results of
different methods helps to validate each method (i.e. convergence), complementarity provides an

acceptable overview of “reality”.

235 Participant involvement in study design

Before designing the protocol for the studies in this thesis, | also had multiple discussions with
clinical stakeholders (consultant midwives, OBGYNs) at University Hospital Southampton about
issues related to talking about weight and nutrition in the periconceptional period and
possibilities of testing the FIGO nutrition checklist at the hospital. Lack of time during
consultations, resources and training were common barriers mentioned, which were also
reflected in the literature discussed above. They also provided feedback regarding the need to
modify the checklist based on guidelines in the UK from the National Institute for Health and Care
Excellence (NICE) and suggested including a question on physical activity, which was not part of
the main FIGO checklist. The discussions also revealed that, in the UK, antenatal services do not
provide a universal screening programme to identify nutritionally at-risk pregnant women.
Hospitals in some areas have developed their own systems for nutritional assessment for the first
booking appointment during early pregnancy. A new checklist, based on the FIGO checklist, was
thus designed for Chapter 5, and co-created with stakeholders in the UK such as midwives who

would be a key target group to use it in their routine practice.

A parallel PPI project about appropriate language for use in the preconception period (led by Dr D
Schoenaker), along with discussions by the UK Preconception Partnership (details on the
organisation are given in Chapter 7) also informed the work of this thesis. As HCPs often do not
have the time or may lack appropriate communication skills to ask about pregnancy intention
with members of the public, the study conducted by Dr D Schoenaker developed two prototype
questions that could be used in clinical settings routinely in discussion with PPI members, which

were tested for acceptability among reproductive-aged women and HCPs in Chapter 5.

2.3.6 Stakeholder mapping

Finally, one of the aims of the thesis was to identify the key stakeholders who play a role in the
interfaces for translating DOHaD evidence discussed in Chapter 1. Principles from stakeholder
theory (developed in the field of organisational management and business ethics) were used to

guide the mapping conducted during this thesis. According to Freeman (2010),%3° the most
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important aspect of success in business strategies is stakeholder involvement. While several

definitions exist, for this thesis Freeman’s definition of a stakeholder as “any group or individual
who can daffect or is affected by the achievement of the organisation’s objectives” was used. This
definition was used in the context of operationalising the life course and DOHaD concepts as the

objective.

First, the three steps described by Schiller et al (2013) *° for stakeholder mapping in health
research were used to identify stakeholders to involve as participants in this dissertation. The
steps are - 1. Begin with the relevant research discipline 2. Supplement with collaborative
networks 3. Solicit feedback from expert informants. Preliminary pragmatic mapping done
through the literature reviews, personal knowledge of the field and discussions with key experts
in the field informed the selection of stakeholders for the studies in Chapters 4, 5 and 7. Next,
along with purposive and targeted sampling for the first set of interviews and while disseminating
the surveys, a snowballing technique was applied to include more stakeholders. Further
exploration was conducted during the study to understand “who or what really counts” for the
translation of DOHaD. Finally, the stakeholders (called actors in chapter 7) were mapped using the
stakeholder grid for stakeholder mapping and analysis recommended by the Overseas
Development Institute guidelines ** and the WHO*? (figure 2.3 adapted based on ODI and WHO

guidelines).
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Figure 2.3 Stakeholder grid used for mapping in Chapter 8

Stakeholder analysis techniques are commonly used in health policy research to provide new
knowledge for implementation studies.'** The position of the stakeholder on the grid was
determined by a scoring system between 0-10 assessed for both influence and interest.!*? The
grid considers the power and interests (the degree to which the stakeholder is affected by the
policy change) of the stakeholders at the time of the study, and their ability to influence (support/
block or change) a policy.'** As recommended by the ODI and WHO toolkits, the score initially
listed by me were then discussed with the supervisory team to reach a consensus. The scoring
could have been influenced by pre-conceived notions and assumptions from literature and
knowledge of the field, as well as data from the thesis. The final map is presented in Chapter 8 of
this thesis, as a recommendation for future research and practitioners, as it draws from the

findings of all the empirical research in this thesis.
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2.4 Theories and frameworks used in the thesis

Several theories and frameworks were used in this thesis to guide the analysis which helped
describe and interpret the data in this thesis. Cairney (2013)** describes theory as “a set of
analytical principles designed to structure our observations and explanations of the world’. A
framework is “one which identifies concepts and helps organise analysis and theoretical
comparisons”. Health research has however used these terms interchangeably particularly in the
context of the life course approach which has been called life course model/ theory/ framework.
Both theories and frameworks aided to explain the empirical research of this thesis. For example,
theories and frameworks were used for analysing results deductively (Walt and Gilson’s
framework, framing theory) and to describe findings from the qualitative research

(biopsychosocial model).

As authors may attach different meanings to concepts, ** and different theories may refer to the
same terminologies in multiple ways, the concepts considered for this thesis are defined and

explained in Table 2.1.

Table 2.1 Description of key concepts considered, key stakeholders and how they have been

applied in this thesis

Concept Definition and application for this thesis

Actor Stakeholders/ persons representing organisations or institutions
involved in the policy-making process.'* This thesis focused on
actors to explore the role, capacity and influence they hold to
implement the life course approach. The range of power (ability of
one actor to influence another) differs significantly between
stakeholders and can change with time.

Context Context is the setting (national or international) in which the policy
process occurs, and includes the macro-context (socio-cultural and
economic determinants, historical traditions, characteristics and
ideologies of the political system/ regime, laws and institutions)
and the micro-context (sectoral politics and finances, health
systems) 145146

Evidence From the perspective of the public and policy-makers, science is
not the only form of evidence. This could include tradition/ folk
knowledge, anecdotal evidence, experience and observation along
with case-studies using methodologies that rank low in the
hierarchy of evidence!¥’
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Concept Definition and application for this thesis

Framing Framing has been defined as the way in which meaning is
constructed that “enables individuals to organize experience, to
simplify and make sense of the world around them, and to justify
and facilitate collective action” 1*

Governance Governance in this thesis refers to the formation of collaborative/

co-productive institutions. The primary modes of governance
include- i. shared decision-making ii. A lead organisation with
participating members iii. With a separate entity established to
govern the network and its activities. 48

Knowledge broker/
Evidence broker

Actors linking policy-makers and scientists/ academics. They
translate the science to the policy-maker, and also the policy-
maker’s need to the scientists. In this thesis, academics and
academic bodies act as knowledge synthesisers or generators,
while knowledge brokers may themselves be scientists/ academics
within political or government agencies and science councils.
Sometimes, actors such as the WHO may have multiple roles
ranging from research, knowledge brokerage as well as policy-
making. 149,150

Network Group of individuals and/ or organisations with a shared concern
or agenda for a particular condition or policy issue (Shiffman
2017)8

Policy A policy can be a plan, course of action, or set of regulations

adopted by government, businesses, or other institutions designed
to influence and determine decisions or procedures. Acting as a
deliberate system of principles to guide decision-making, this could
thus include guidelines by governments or ministries, but also by
clinical bodies with authority to influence healthcare systems (e.g.,
NICE, Royal colleges, WHO) 1>

Policy-maker

A broad term covering all people responsible for or involved in
formulating or amending policy. This includes official scientific
advisors to governments, civil servants, parliamentary committee
members, ministers etc.

Process

Process is the way in which policy-making is initiated, developed,
formulated, negotiated, communicated, implemented and
evaluated. It considers factors from the problem identification as a
policy issue, agenda-setting, efforts for engagement and reactions
to the policy change. 14>152

Several theories exist for policy analysis and understanding how the impact of a programme or a

concept can be increased. For example, the widely used Kingdon’s multiple streams theory 3

discusses how three factors — the problem, the politics and the policy, which usually run

independently of each other, need to converge to form a window of opportunity for action.

However, for this thesis, the theories described below were used as they were relevant to the

37



Chapter 2

research question, and as DOHaD and life course in policy were still in their early stages and hence

needed an exploratory theory before evaluating impact.

24.1 The health policy triangle

To organise the information for the primary research questions in Chapter 7 and priority
areas identified for research, interventions, clinical practice and policy, the Health Policy
Triangle developed by Walt and Gilson 1994 was followed.'* This helped classify and map all
the discussions during the meetings related to implementing the life course approach,
DOHaD and the preconception agenda. As shown in Figure 2.4 below, Walt and Gilson’s
triangle consists of four factors that influence policy-making — actors, process, context and
content. Complex inter-relationships exist between these factors (definitions introduced in
7.1) influencing health policy. The authors argued that, traditionally, the focus was largely on
the content (from evidence, policies) and it neglected the other components, which interact

with each other and the content to shape policy-making.

Context

Actors:
Individual,
organisations
and groups

Content Process

Figure 2.4 The health policy triangle

(Adapted from Walt and Gilson 1994)%,
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Though the model was initially designed for health policies in LMICs, it has been extensively

used in other sectors such as reproductive health, infectious diseases and NCDs.*>*

24.2 Framing theory

A frame can be a label used to describe ideas, values, social problems metaphors or
arguments. *°> Frames have been an important unit of analysis in policy research with its
use spanning general ideological orientations to the framing of specific policy problems.
Framing is a post-positivist theory, meaning that it does not use a positivist lens, but
acknowledges that values of the researcher can influence what is observed. The concept of
framing and the theoretical and methodological approaches from science and technology
studies have been used as a tool to understand how science shapes, and is shaped by, the
context in which it is produced.’®®*7 Institutional cultures (e.g., academic incentives for
publication in peer-reviewed journals), assumptions of researchers on public and policy
makers’ understanding of science, and communication with mass media can also influence

how knowledge is produced and disseminated.%

A lack of incentive to engage with or communicate directly with the public may lead to
other agents such as the media acting as a bridge to provide scientific evidence to the
general public, at the risk of distorting the key messages and level of importance. Policy
research has shown that framing findings on a simple, persuasive and an emotional scale
could garner attention from the policy-maker. This could be challenging considering that
uncertainties also have to be communicated while providing an unambiguous s