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ABSTRACT

Aim

The overall aim of this research was to evaluate whether a structured antenatal
lifestyle intervention at primary care level for pregnant women with obesity
could impact on maternal, perinatal and child health outcomes. A further aim
was to identify which intervention measures that were most favored by those
participants who successfully limited gestational weight gain (GWG). Finally,
we sought to evaluate the costs of the intervention and the relation of costs to
clinical outcomes.

Methods

Three studies were conducted using quantitative methodology evaluating the
Mighty Mums project, a lifestyle intervention involving pregnant women with
a body mass index (BMI) >30 at the first visit to antenatal care. The source
population was pregnant women with obesity in the city of Gothenburg and
surrounding smaller municipalities with approximately 1,000,000 inhabitants.
An estimated 10,000 women in this area sign up for antenatal care yearly. Of
the 1401 women approached for the study during 2011-2013, the project
enrolled 1354 women, 459 in the intervention group and 895 in the two control
groups.

The Mighty Mums project was designed to function in everyday clinical
practice and was conducted during regular antenatal health care. All women in
the intervention and in the control groups received standard antenatal care.
This care included health and medical care by a midwife during pregnancy and
the postpartum visit. Women’s body weight in the intervention was checked at
each appointment. The women in the control group had their weight checked
according to the routine antenatal program.

The program was built on the premise that women should be active and
participate in all decisions, which is crucial and a cornerstone in person-
centered care. Women in the intervention group received additional care
through motivational talks and personalized counseling on food and physical
activity. The information was delivered by the midwife on extra visits in early
pregnancy. The midwife followed the woman on lifestyle issues during the rest
of the pregnancy. Based on individual choice, the women were offered food
discussion groups with a dietician, aqua aerobics, prescriptions for physical
activity, walking poles, pedometers and information about community health
centers.



Results

The intervention group had significantly lower GWG compared to the control
group (8.9 + 6.0 kg vs 11.2 £ 6.9 kg; p = 0.031). They managed to achieve
GWG <7 kg to a greater extent (37.1% vs. 23.0%; p = 0.036) and also had a
significantly lower weight retention at the postpartum check-up (-0.3 £ 6.0 kg
vs. 1.6 £ 6.5 kg; p = 0.019) compared to the first visit. Apart from the extra
midwife time, the most commonly used components of the intervention were
support from the dietician and the retrieval of pedometers. Overall compliance
with study procedures, actual numbers of midwife visits with logbook activity
and dietician contact were found to correlate significantly with GWG. The
average costs were SEK 8,655 higher in the intervention group than in the
control population. The cost increase per 1 kg reduction in GWG was SEK
3,841. There was no significant difference in BMI between the children of the
mothers in the intervention vs. the control group 2.5 years after the
intervention, or between the GWG and child BMI. However, the mother’s BMI
at the beginning of pregnancy significantly influenced child BMI at 2.5 years.

Conclusions

Pregnant women with obesity who follow a lifestyle intervention program in
primary health care can limit their weight gain during pregnancy and show less
weight retention after pregnancy. This modest intervention can easily be
implemented in a primary care setting. Participation in the Mighty Mums
intervention was associated with moderately higher costs. The cost per
kilogram reduction in GWG was low. The frequency of overweight and obesity
of the children at 2.5 years of age was significantly correlated to the mothers’
BMI, but not correlated to the mothers’ participation in the antenatal lifestyle
intervention. Thus, it seems important to address obesity and lifestyle issues
before and between pregnancies. Moreover, research is needed on how to reach
out and attract a wider group of women to participate in and benefit from this
kind of lifestyle program. Also, future studies are warranted from the
perspective of the healthcare system and society on how to collaborate on
preventing and managing overweight and obesity in pregnant women.

Keywords: Pregnancy, Obesity, Lifestyle intervention, Gestational weight
gain, Economic evaluation, Child weight



Sammanfattning pa svenska

Viktiga mammor — en livsstilsintervention med
personcentrerat fokus for gravida kvinnor med BMI >30

Bakgrund

Overvikt och fetma 4r vixande folkhilsoproblem med allvarliga och
langsiktiga konsekvenser. Av alla gravida i Sverige har cirka 28 % Overvikt
och 16 % fetma. Siffrorna har férdubblats pad 30 ar. Hog vikt liksom stor
viktokning under graviditeten innebér dkad risk for mor och barn, i form av
graviditetskomplikationer och framtida viktproblem. En viktig aspekt av
overvikt och fetma ar ojamlikhet i hélsa. Socioekonomi och utbildningsniva
har stor betydelse, men den viktigaste riskfaktorn for fetmautveckling ar
fordldrarnas BMI. Moddrahédlsovarden har erfarit att ohdlsosamma
levnadsvanor kan vara svar att ndrma sig, och manga gravida med fetma
avbojer erbjudande om radgivning. Forskning har visat att viktuppgang enligt
rekommendationer innebdr mindre komplikationer och stérre chans till
hélsosam vikt for mor och barn. Vi ville darfér genomfora en livsstilssatsning
1 modrahidlsovarden i Goteborg, riktad till kvinnor med BMI>30 och som
leddes av barnmorskan i samarbete med kvinnan.

Syfte och metod

Denna forskning utvirderade effekten av en beteendeintervention med kost
och fysisk aktivitet for att paverka viktokningen under graviditeten och vikten
vid efterkontrollen, samt barnets BMI 2,5 ar efter interventionen. Kvinnor som
deltog i projektet erbjods extra tid med barnmorska for motiverande samtal och
radgivning om mat och rorelse, samt dietist-kontakt, basséngtrédning, FaR-
recept, stavar och stegriknare. De hénvisades é&ven till pagéende
hilsoaktiviteter i naromradet. En loggbok anvdndes diar barnmorskan och
kvinnan gemensamt noterade hur kvinnans deltagande i projektet fortskred. En
hilsoekonomisk utvéirdering genomfordes ocksa.

Resultat

Kvinnorna som deltog i projektet gick upp mindre i vikt 4n kontrollgruppen,
8,9 kg i stillet for 11,2 kg. Fler kvinnor i kontrollgruppen klarade en
viktuppgang <7 kg, 37,1 % mot 23 %. De hade ocksa mindre av viktokningen
kvar vid efterkontrollen, -0,3 jamfort med 1,6 kg. Effekt pa barnens vikt 2,5 ar
efter interventionen saknades, men deras BMI korrelerade med mammans BMI
vid start av graviditeten. Hélsoekonomiskt innebar satsningen en fordyring,
men en i sammanhanget modest sddan. Eventuell hdlsoekonomisk vinst pa lang
sikt har ej utvdrderats i denna avhandling.
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1 Introduction

In general, patients with obesity seem well aware of the risks and have already
made numerous attempts to lose weight, often in vain and with weight
commuting as a result. As a dietician, meeting young women in antenatal
health care has further made me aware of the intense pressure to have an ideal
body weight and the unfavorable consequences of extreme weight loss
methods. In my experience, soon-to-be mothers often seem relieved when the
focus shifts from their body to the nutritional and other needs of the baby
growing in their womb, and the expected child.

It is generally accepted that obesity is one of the modern times’ greatest public
health challenges. The need for coordinated partnerships involving other health
care and social sectors is often emphasized. While working in the health care
sector for 30 years, I have often experienced that this coordination with the
surrounding society has been challenging to establish and keep alive. However,
health care has recently evolved from having an educational and informative
focus, to being more customized and based on the patient’s motivation.
Nowadays, patients have become better informed and more empowered in
making demands and being part of the decision-making process. Staff,
including dieticians, have reoriented towards a more person-centered direction.
Simultaneously, society has become more obesity prone, presenting a growing
challenge for both health care providers and patients.

The childbearing period is often described as a starting point for and
contributor to women’s unhealthy weight trajectory. Antenatal clinics are
commissioned to care for, among other lifestyle factors, eating habits and
physical activity as essential parts in promoting the pregnancy health and a
limited weight gain. As antenatal health care reaches a large proportion of
women living in Sweden and is a well-accepted institution, it is an essential
arena for public health work and for enabling equal and person-centered care.

During my years of supervising and lecturing in health and antenatal care, it
has been increasingly evident that the knowledge and perception in handling
obesity and lifestyle interventions are highly varying and often build on
personal experiences. Staff in antenatal health care have expressed frustration
over the lack of guidelines and effective clinical tools. To meet this knowledge
gap and better structure efforts with lifestyle intervention in antenatal care, this
thesis introduces the project — Mighty Mums — which has led to a new
treatment program for pregnancy-related obesity in the region Viéstra
Gotaland.



2 Background

2.1 Obesity on the rise

According to the WHO, the definition of obesity is an excessive fat
accumulation that constitutes a health risk (1). The most common measure of
obesity is Body Mass Index (BMI) of >30 kg/m” and overweight as a BMI of
>25-29.9 kg/m? (Table 1).

Table 1. Classification of BMI according to WHO

Classification Body Mass Index
BMI

Underweight <18.5

Normal weight | >18.5-24.9
Overweight >25.0-29.9
Obesity Class I | >30.0-34.9
Obesity Class I | >35.0-39.9
Obesity Class III | >40.0

2.1.1 Prevalence

The worldwide prevalence of obesity has nearly tripled since 1975 and today
is considered a major health issue. Indeed, WHO recognizes it as a global
epidemic. In 2016, 39% of the world’s adult population had overweight and
13% had obesity (1). Based on the latest estimates in European Union
countries, overweight affects 30-70% and obesity10-30% of adults in Europe

2).
Swedish figures

In Sweden, more than 50% of the population 16-84 years old were classified
as overweight (36%) or obese (15%) in 2020, implying that more than half of
the adult population have a BMI >25 and over 1 million a BMI >30. The
proportion of obesity has tripled since the 1980s. The biggest rise (from 22 to
29%) is seen in the youngest (16-29 years old), soon in the childbearing age
(3). In a Swedish survey of youth between 11 and 17 years of age, the
prevalence of obesity was 4% and overweight 21%, signifying that a fourth of



the young population in Sweden have unhealthy weight (4). The WHO
Childhood Obesity Surveillance Initiative (COSI) states that Swedish
adolescents (11-15 years old) show rising figures, with 30% overweight or
obesity (3). The figure for younger Swedish children 6-9 years is similar, with
28% overweight or obesity. According to Swedish data from 2018 for 4-year-
old children, the rate of overweight was 9% and obesity 2% (5).

There is reason to suspect that these figures have risen recently, since
significant weight gain occurred in young people in the USA during the
COVID-19 pandemic. The youngest children were specially affected,
suggesting an increase in pediatric obesity due to the pandemic (6). In England,
obesity in primary school rose from 21 to 25% during the pandemic. Not
surprisingly, rates were twice as high in areas with low socio-economic status
(7). Preliminary data indicate that the development in Sweden appears similar,
but data are not yet published.

2.1.2 Causes, etiology and risks

According to WHO, the driving force underlying obesity and overweight is an
energy imbalance between calories consumed and expended. Since the 1980s,
there has been a global increase in the intake of energy-dense foods high in fat
and sugars, concomitant with a decrease in physical inactivity due to the
increasingly sedentary lifestyle of modern living (1). Reasons for eating more
than planned or needed for energy balance are multifactorial and complex.
They can be explained by genetic, biological, psychological and societal
factors due to changes in characteristics of the global food system (8-10).

There is a strong association between obesity and socio-economic status, and
unhealthy food is often less expensive and more easily accessible than healthy
food (11-16). Overweight and obesity are highly associated with education
level; 24% of Swedish inhabitants with elementary education had obesity,
compared to 14% in inhabitants with higher education (5). A broader
explanation for the causes of obesity has been requested, primarily because of
the increasing attention to weight stigma, i.e. negative attitudes towards, and
beliefs about, others because of their weight (17, 18).

Obesity in childhood and adolescence

Childhood obesity is strongly associated with a number of serious risk factors,
including cardiovascular disease, type 2 diabetes mellitus , orthopedic
problems, mental disorders, underachievement in school and decreased quality
of life (QoL) (19, 20). Worldwide, over 60% of children with overweight
before puberty will be overweight in early adulthood (1).



There are alarming reports that only 14% of young people (4-17 years of age),
in Sweden follow the recommendations for food and physical activity (21). A
Swedish survey showed that of female adolescents only 20% had physical
activity according to the recommendation and that they were sedentary more
than 75% of the day (4). These young women, future mothers, also had high
consumption of sugar, salt and saturated fat and low consumption of whole
grains and unsaturated fat. In addition, 30% had iron deficiency (4). Having
parents with low education was associated with less of nutritionally valuable
substances (4) and high BMI in childhood (22).

Health risks with obesity

Obesity traits have an etiological role in most of the leading global causes of
death (23, 24). Both overweight and obesity are linked to more deaths than
underweight, and for women high BMI was the fifth leading cause of death
globally in 2019 (25). Elevated BMI is a major risk factor for non-
communicable diseases (NCD’s), such as hypertension, type 2 diabetes,
coronary heart disease, stroke, respiratory complication, endometrial-, breast-
and coloncancer, arthritis, non-alcoholic steatohepatitis and reproductive
abnormalities. Elevated BMI was also a risk factor for anxiety and depression
and low self-esteem (26-29). According to a systematic review and meta-
analysis, obesity is also found to aggravate COVID-19 (30).

Obesity and sustainability

The 2030 Agenda for Sustainable Development recognizes non-communicable
diseases as a significant challenge for a tenable development. As part of the
Agenda, member states should develop ambitious national preventive plans to
reduce one-third of the premature mortality from NCDs by 2030 (1).
According to the Lancet Commission, obesity along with two other pandemics
(undernutrition and climate change) form the Global Syndemic representing
the leading health challenge for humans, the environment and our planet in the
21st century. The commission recommends comprehensive actions to address
obesity within this context (31).

The Lancet Commission on Women and Health declares that to reach the
ambitious Sustainable Development Goals of Agenda 2030, it is vital to ensure
that women are healthy and have equity in all aspects of life. If women are
valued, enabled, and empowered societally, environmentally, and
economically, they will — with their complex role as reproducers and
consumers as well as producers of health care, and by affecting the family and



the surrounding society — contribute significantly to good health across the life
course (32).

2.1.3 Financial burden

Obesity exerts a massive economic burden on the healthcare systems of many
countries. The treatment of obesity and related comorbidities is projected to
cost on average 8.4% of the total health care expenditure worldwide and 3.3%
of the world’s gross domestic product (GDP) (33). In Europe, 7% of the health
care budget is spent on treating diseases linked to obesity and only 3% on
preventing them (34).

Obesity and overweight result in high costs for the Swedish healthcare system
and the state budget. Based on the assumptions of 1 million persons between
16 and 84 years old with obesity, the total yearly cost for obesity is estimated
to SEK 70 billion. The costs are derived from expenses for diseases, reduced
QoL, production loss and a shortened life span (5). Persons with obesity class
II had a 6-7 years shorter life expectancy than normal weight persons. In
addition, a life spent in perceived good health progressively decreased with
increasing BMI from 81% in normal weight to 53% in obesity (35). A
prognosis for Sweden from 2018 shows that costs for obesity can increase with
SEK 17 billion until 2030 (36). Increased morbidity related to overweight and
obesity accounts for 3.5% of the total cost of Swedish morbidity (37).

Costs of obesity related to women

Loss of productivity in Sweden due to overweight and obesity was equivalent
to SEK 12.4 billion in 1 year (38). For women, a Swedish study showed that
10% of the total costs for loss of production might be related to obesity and
obesity-related diseases (39). A literature review reported that the incremental
costs of obesity during pregnancy ranges from EUR 191 to EUR 16,046,
indicating that maternal morbidity is associated with extra but extremely
varying costs to health systems and society (40). The care costs for pregnant
women are increased by 5.4-fold to 16.2-fold depending on the degree of
obesity (41, 42).

An intervention to reduce GWG was economically evaluated showing a higher
total cost than standard antenatal care (43). According to a meta-analysis,
lifestyle interventions are not cost-effective (44), but a postpartum intervention
with diet in women with obesity proved cost-effective (45). However, research
is scarce and results are heterogenous and inconsistent. There is a need to
investigate the cost and benefits for the healthcare system when implementing
GWG interventions and applying methods that allow for comparability of



results. Such studies should take in a long-term perspective of eventual effects
(40, 43, 44, 46).

Obesity and health-inequity

Another important dimension of obesity and economy is inequality in health
with wide disparities in the health status of different social groups. Obesity is
more prevalent in socio-economically disadvantaged areas, and health
inequities have been highlighted as one of the most significant public health
problems. Apart from the aspect of fairness, diminishing health gaps in society
are essential for the economy of the state in that health inequities are very
costly (47).

In 2007, a European policy document was adopted that imposes the Swedish
authorities to act against the epidemic of obesity and focus on improving health
through action on the socially determined causes of health inequities (48).
National Guidelines from the Swedish Social Board imply that preventive
work in obesity is important, and stresses that health care professionals must
focus on healthy living habits in the future to close the health gap and ensure
health equity (49).

2.2 QObesity in pregnancy

Pregnancy, as well as childhood and adolescence, are critical periods for
weight gain. In line with rising global figures for the general population,
obesity in relation to pregnancy increases, and the risk of obstetric
complications during the child-bearing period is becoming an increasing
worldwide public health issue (50-52). In many countries up to 50% of women
have overweight or obesity when becoming pregnant (53, 54). Across Europe,
the majority of countries in 2015 had high rates of obesity in early pregnancy;
Wales showing the highest prevalence (25.6%) and Austria the lowest (10%),
with Sweden in between (13.7%) (54).

Obesity in pregnancy in Sweden

Studies have shown that the childbearing period contributes to overweight and
obesity (55-57). Over the past 30 years, the prevalence of overweight and
obesity in pregnancies in Sweden has risen from 25 to 44% and obesity alone
from 6 to 16% (58, 59). Of women signing up for antenatal health care in 2020,
44% had a BMI above 25, of whom 27.6% had overweight and 16.4% obesity
(59).



There is a variation in the prevalence of obesity in pregnant women between
different regions from 13 to 22% in Sweden. More specifically, densely
populated urban areas show lower figures and rural more sparsely populated
areas higher figures (59). Country of birth impacts BMI, i.e. women born
outside Europe (18.9%) had more obesity than women born in Sweden

(16.0%).

The level of education affects BMI, with a higher prevalence of overweight
and obesity in pregnant women with elementary education compared to high
school or higher education (50.6% vs. 29.3%) (58). Women with lower
education also had the largest increase in BMI between pregnancies, with the
greatest gain of excessive GWG in the first pregnancy (60).

11l health and socio-economy

Globally, living in communities with limited socio-economic resources is
associated with higher BMI, especially in women (61). Women and families
with low income have limited access to healthy foods and price is the primary
determinant for food choice (62). Poor diet (low in fruits, vegetables, whole
grains, nuts and seeds, fiber, milk, calcium, omega-3 oils, and polyunsaturated
fatty acids; and high in sodium, red meat, processed meat, sweetened
beverages, and trans fats) is the second largest contributor to risks associated
with deaths worldwide for women (25).

Neighborhoods with low purchasing power had higher prevalence of
overweight at 4 years of age compared to those with high purchasing power
(63). In disadvantaged neighborhoods it is more likely that women gain
unhealthy weight, which supports the need for improved preconception and
antenatal care (64). The wellbeing of the next generation is at risk, as maternal
obesity is a significant factor that could lead to the offspring becoming more
vulnerable to obesity with further negative health consequences (65-67).

2.2.1 Mechanisms and risks

Compared to normal weight women, those with obesity have higher peripheral
insulin resistance, and store proportionally more visceral fat than in the hips,
back and upper thighs at the beginning of pregnancy (68, 69). Increased fat
retention in the postpartum period has been observed in mothers with obesity
compared to normal weight mothers, with a tendency in the obese group to
develop abdominal obesity (70). Women with obesity have longer and more
irregular menstruation cycles (71) and higher amenorrhea rates and infertility
(72). Moreover, women with a BMI >40 have a greater risk of endometritis
(73, 74). Women with obesity are less likely to breastfeed, are prone to early



cessation of breastfeeding and have a lower probability of obtaining
breastfeeding support from professionals (74-76).

Obesity in pregnancy is related to an elevated incidence of adverse pregnancy
outcomes for mother and child. A higher level of obesity implies higher risks
and the risks persist after accounting for confounding demographic factors
(77). Pregnancy-related obesity was associated with an increased risk of
gestational diabetes, preeclampsia, gestational hypertension, depression,
preterm birth, large-for-gestational-age (LGA) babies, congenital anomalies,
instrumental and caesarean delivery, perinatal death, and surgical site infection
(78-81).

The child in danger

A Swedish cohort study showed that stillbirth and infant mortality risks
increased linearly with elevated BMI gain between successive pregnancies and
that weight loss before pregnancy reduced the risk of neonatal mortality (82).
The altered metabolic and endocrine state of obesity is associated with many
of the complications seen in pregnancy (50, 83). Maternal obesity can result in
chronic inflammation that causes oxidative stress, suggested to be one mode
of programming for obesity and related metabolic disorders in the child (84).

Maternal obesity is also a risk factor for low Apgar score (evaluation of the
newborn baby on simple criteria from zero to 10) (42, 85). It can lead to a more
extended hospitalization period and increase the risk of admission to a neonatal
intensive care unit (NICU) (42, 86). There is also emerging evidence of its
impact on offspring regarding brain function and risk of asthma and eczema
(65). Despite these evidence-based risks, a qualitative study showed that
pregnant women with obesity had limited knowledge of the risks associated
with negative outcome for the offspring (87).

The presumed unhealthy life style of women with overweight, often living in
a socio-economic/psychosocial context, is at risk of being inherited (88). High
maternal and even paternal body weight is related to the way the child is
nurtured and leads to the child having a higher energy intake (89-91). There is
also a link between the mother being obese and the child having a less healthy
dietary pattern at 9 months and 3.5 years of age (92, 93).

2.2.2 Consequences on well-being

The effect of obesity goes beyond medical comorbidities, and the negative
effect on psychosocial health may be even more significant than the medical
drawbacks (94). Women have reported more negative attitudes towards being



pregnant when obese, a greater fear of childbirth and a lack of continuity of the
caregiver (95, 96). It has been shown that women with obesity experience
negative and unpleasant encounters with health care providers (97-100).
Furthermore, there is a medicalization of the pregnancy for women with
obesity where the focus is on fetal risks rather than on the mother and infant as
a whole (98, 100, 101).

An association has been reported between BMI and the self-esteem of pregnant
women. A higher proportion of pregnant women with normal BMI estimated
their health as “good” or “very good” at the beginning of pregnancy compared
to pregnant women with obesity (91.6% vs. 85.5%) (58). Women with obesity
also had more contacts with a midwife, 10 visits vs. 9.2 visits for women with
normal BMI, as well as more encounters with a doctor (102).

In Sweden, pregnant women with obesity experienced being seen in a
condemning and judging mindset about their weight and wished for non-
judgmental support (97, 103-105). They demand positive health messages, to
be treated with respect and be offered psychological support if needed (103,
106). It has also been recommended that the profession use psychological
theories to better understand and explore health behaviors (107-109).

2.2.3 Health care

Because obesity in pregnancy is considered a high risk, there has been a
substantial development in managing medical and safety aspects with
additional screening and monitoring (110). However, more efforts are needed
concerning mental issues, weight management and public health aspects of
maternal obesity (61, 107, 110, 111). Continuity has been advocated, with the
transition of care between pregnancy and postnatal care and improvement in
communication between specialist and primary care, as well as to develop care
taking that will engage pregnant women to attend to their obesity (112-114).
The partnership between maternity and community services is regarded as the
driving force required to address maternal obesity before, during and after
pregnancy. More strategic and national support on the evidence is requested,
as well as guidance to plan, develop and implement effective maternal obesity
services (114, 115).

Support from midwife

Support from antenatal care that works for one woman differs from another.
Women have expressed the desire that the midwife should start from the unique
woman’s circumstances and needs, and refrain from giving unsolicited advice
(103-105). A study in Sweden on women taking part in a lifestyle intervention



aiming at a healthy weight gain during pregnancy showed that pregnant women
must be actively involved in setting their goals to prevent excessive GWG,
placing considerable effort and support on discussing strategies, pitfalls and
risks. Continuous feedback and reinforcement over the long term were
considered necessary (116).

Women who had participated in the Mighty Mums intervention during
pregnancy sought personal support and monitoring to maintain healthy eating
and regular physical activity habits even after childbirth (104). Furthermore,
interventions should involve family members, which is also consistent with the
views of midwives (117). A good working alliance will be facilitated if the
midwives know the cause of obesity, are willing to bring up the issue of body
weight and deal with emotional reactions (103).

2.3 Weight gain in pregnancy, a cause for concern

The minimal amount of GWG required for fetal growth and deposits of
maternal energy for postpartum lactation is estimated at 8 kg. This weight
includes the fetus, placenta, uterus, amniotic fluid, maternal blood volume,
mammary glands and maternal adipose tissue. At childbirth, approximately 5
kg are lost, constituting the baby, placenta, amniotic fluid and blood (68, 118).

Risks with exceeding weight gain recommendations

While overweight and obesity can already be present in the women before
pregnancy, there is a further aggravation of this condition as excessive GWG
is a predictor of postpartum weigh retention (119-121) and long-term obesity
(55, 122), particularly for those with first-trimester weight gain (123).
Perceiving yourself to be less physically active than others and having an
elevated food intake were predictors of excessive GWG, as was low family
income (119, 124). Other predictors of excessive GWG and postpartum weight
retention are low self-esteem, anxiety early in pregnancy, depression and low
socio-economic status (109).

Excessive GWG has been associated with high birthweight (125) and offspring
becoming overweight or obese in childhood and adolescence (126-128). GWG
is a strong predictor of short- and long-term adverse health outcomes for the
childbearing women and their offspring, including preterm birth, cesarean
delivery, extremes of birth weight (small for gestational age [SGA] and LGA),
and childhood obesity (129, 130). Epidemiologic studies have found that
higher GWG is associated with maternal hyperglycemia during pregnancy,
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hypertensive disorders, delivery complications, incipient obesity, adverse
cardiometabolic sequelae and postpartum weight retention (119, 121).

Weight gain between pregnancies is also linked to an increased risk of adverse
maternal and fetal outcomes. An increase in 3 units of BMI from one
pregnancy to the next doubles the risk of preeclampsia, gestational diabetes,
stillbirth and LGA (131). Excessive weight gain during the years before
pregnancy dramatically increases the risk of gestational diabetes (132).

Recommendations for gestational weight gain

To minimize the risks of adverse health consequences of both inadequate and
excessive GWG, American guidelines on limiting GWG have been developed
by the Institute of Medicine (IOM). These guidelines are used internationally.
According to the latest guidelines from the IOM in 2009, women should be
recommended weight gain depending on their BMI entering pregnancy (Table
2).

For women with a normal BMI, the recommendation is 11.5-16 kg and for
women with overweight 7-11.5 kg. Women with obesity are recommended a
weight gain of 5-9 kg, in contrast with earlier recommendations from the [OM
(1990) recommending at least 6.8 kg. The 1990 recommendations focused on
the wellbeing of the fetus, whereas the 2009 IOM recommendations also
consider the consequences for the mother and the long-term implications of the
mother and child (129).

Table 2. Recommendations for gestational weight gain from 2009 by Institute
of Medicine (IOM)

Pre-pregnancy Body Mass Index | Recommended
weight category BMI total weight gain (kg)
Underweight <18.5 13-18

Normal weight >18.5-24.9 11-16

Overweight >25.0-29.9 7-11

Obesity (class I-1I) | >30.0 5-9

However, in Sweden these guidelines have not been systematically
implemented, as a study showed that with an even lower GWG than IOM
recommends, the increased risk of complications for women and children
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could be reduced, especially in women with obesity. With almost 300,000
pregnancies, the study showed that a GWG below 6 kg in women with obesity
was associated with a decreased risk of adverse maternal and neonatal
outcomes (133).

2.3.1 Adherence to recommendations

Many studies report deviating results from recommended GWG. For instance,
women in New Zealand experiencing excessive GWG were more likely to
overestimate the minimum amount of weight recommended to gain (134). A
US survey found that 42% of pregnant women received advice on weight gain.
However, younger women with low socio-economic status or who already had
children received advice less often. Correct advice was obtained by most
(86%) of the women, but women with a BMI >25 were more frequently given
incorrect “high” GWG allowance, which led to excessive weight gain (135).
According to another US survey about advice on weight gain, a third of
pregnant women reported not having received advice. Of women having been
given advice, 14% had been recommended too low and 22% too high weight
gain. Specifically, women with a BMI >25 had been recommended too much
weight gain.

Recommended weight gain was well in accordance with actual weight gain
and absence of advice resulted in weight gain outside of recommendations
(136). A survey of US antenatal health care found that recommended GWG
was generally discordant with IOM guidelines, especially for women with
obesity (71%). Only 14% of clinicians referred pregnant women with obesity
to a nutritionist (137).

According to a retrospective study in 2018, more than 50% of overweight and
obese women gained above IOM recommendations. Despite the publication of
new IOM recommendations in 2009, women’s GWG was not affected
positively (118, 138).

Lack of knowledge

Personal factors of the provider had the strongest association with reported
management practices by the midwife. Based on this finding it was concluded
that there is a need for more education concerning BMI definitions and weight
gain guidelines (60, 137). Research has underscored midwives’ need for
increased knowledge, skills and structural possibilities to support limited
weight gain and a healthy lifestyle in pregnant women (110, 139-141).
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Concerning the target group for this thesis — pregnant women with obesity —
none of the participants studied in a Swedish population of women with
postpartum weight retention above 10 kg had knowledge of GWG
recommendations or risks associated with excessive GWG or postpartum
weight retention. The women perceived antenatal care as not being concerned
about weight gain, and there was also a misconception that breastfeeding
would lead to weight loss (111).

Communication about gestational weight gain

There seems to be a discrepancy between what women apprehend and actual
health care performance. For instance, 60% of antenatal care providers
reported counceling on GWG but only 30.6% of the women perceived having
received education or recommendations (142). According to a UK study,
midwives expressed difficulties communicating with pregnant women with
high BMI about GWG due to the sensitivity and potentially stigmatizing issue
of obesity. The midwives emphasized the need for education to give
straightforward advice on weight gain and consistent counsel on health,
nutrition, activity and fitness (143).

It has been shown that midwives and other staff do not believe that their
guidance will make much difference in managing pregnant women with
obesity to enable an appropriate weight gain, and that midwives feel
questioned (68, 137, 144). Midwives in a Swedish study used avoidant
behavior to cope with the fear of causing concern and guilt, resigning on
delivering correct information on GWG and risks with obesity (139). In
another Swedish study, midwives reported seeing dietary counseling
concerning obesity, women of other cultures and eating disorders as highly
challenging (140). On the other hand, pregnant women with obesity asked for
accurate and appropriate information about the benefits of limited GWG (104,
111, 145). They wished for support on their terms in a collaborative
relationship with the midwife, and saw the possibility to set their own goals for
lifestyle changes as crucial (104, 105). There was also a desire that midwives
should ask permission to discuss weight and preferably use words like BMI
and weight category, and that they should assess the women’s previous
knowledge on the topic (103, 146).

Guidelines for monitoring gestational weight gain
The risks with high GWG have been considered in antenatal health care in

Sweden. In the national guidelines (“the blue book™) for Swedish antenatal
care midwives should discuss GWG and food habits from the beginning of
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pregnancy (147). Moreover, in the knowledge document “A sustainable
lifestyle” from the Swedish midwives’ society, it is recommended that women
with unhealthy food habits should receive highly qualified and individually
tailored nutritional advice (148). In antenatal care efforts have been made to
inform and motivate pregnant women about food and physical activity, but
GWG has been unchanged in the past 5 years (59).

Window of opportunity

Pregnancy is often regarded as an ideal time with high motivation for lifestyle
changes, as has been the case with for example alcohol (110). The International
Federation of Gynecology and Obstetrics (FIGO) has identified NCDs as a new
focus area and pregnancy, especially the first trimester, as a window of
opportunity to predict and prevent many pregnancy complications and for
potential future prevention of NCDs in mothers and offspring (149). Pregnancy
has also been named as the teachable moment (150). In contrast, women with
obesity have questioned whether pregnancy is a suitable time to be approached
about obesity (151, 152), and negative side-effects from pregnancy (i.e. nausea
and backache) may counteract the ability to change behavior (107).

Efficacy of interventions for reducing gestational weight gain

Although IOM and NICE (National Institute for Health and Clinical
Excellence) have published guidelines on GWG (129) and advice on healthful
eating and activity based on strategies and weight-loss programs that have been
proven to be effective for the whole population (153), women wish for
information on how to be concrete in reaching weight gain goals and
composing daily food choices (101, 145) .

According to meta-analyses, diet, exercise or both can reduce the risk of
excessive GWG (108, 154-156), and diet- and physical activity-based
interventions during pregnancy lower the odds of cesarean section (154). On
the one hand, evidence in a Cochrane study suggests that exercise is a vital part
of controlling GWG (155). At the same time, another meta-analysis reported
that interventions based on diet appear to be most effective (156). An
additional meta-analysis showed that physical activity together with nutritional
advice and regular weight surveillance had effect on limiting weight gain
during pregnancy (157). Behavioral interventions may be effective in reducing
GWG in obese women during pregnancy, but the considerable variation in
interventions that have been tested makes comparisons difficult (108, 158).
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Evaluations of interventions have thus yielded mixed results and lack a report
of specific characteristics of effective interventions. There is a demand that
interventions should be based on insights from behavioral science (108).
Studies show that targeted lifestyle interventions based on the principles of
motivational interviewing reduce GWG and levels of anxiety (159) in pregnant
women with obesity, and influence the development of the women’s weight in
a positive direction for up to 2 years after childbirth (159, 160). Four lifestyle
counseling sessions by trained healthcare providers and self-monitoring of
weight gain compared to routine practice did not significantly reduce excessive
GWG (161). Routine weighing alone appears ineffective in reducing GWG,
especially in women with obesity (162, 163). From this disseminated research
there is thus a demand for implementing evidence-based strategies to enhance
a healthy lifestyle in routine antenatal care (109, 164).

The first 1,000 days

There is also a demand for interventions during the preconception period that
facilitate positive future outcomes and decreased negative effects for the
offspring (165-167). Along with this, modifiable risk factors for obesity in the
first 1,000 days — the period from conception to age 2 years — imply that early
intervention to change these factors could significantly contribute to the
prevention of childhood obesity (168-170).

Concerning weight loss after pregnancy, a Cochrane report showed that a
coordinated program with advice on nutrition and physical activity was
successful during lactation (122). Moreover, it has been demonstrated that a
nutritional intervention was more successful than an intervention with physical
activity (171). A low-intensity diet treatment at primary care level inferred
clinically relevant weight loss in postpartum women up to 2 years after delivery
(172, 173).

An overview of lifestyle interventions in pregnancy shows the variety in
studies performed hitherto concerning content and intensity of the intervention,
number of participants, randomization, BMI entering the study and GWG
(Table 3). Results have been found to vary, from no significant differences
between intervention and control groups to considerable differences in GWG.
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Table 3. Overview of life style interventions to limit GWG in obesity related

pregnancy
Author Type of study BMI at Content Weight Difference
Year Participants, n inclusion checks in GWG
Country (intervention+controls) between
groups, kg
Wolff RCT 35 10 dietary 3 times 6.7
2008 50 (25+25) consultations during
Denmark “dietician study” pregnancy
(weeks 15,
27, 36)
Claesson Case-control 30 Mi-session Every 2.6
2008 intervention study with midwife midwife
Sweden 348 (155+193) weekly, visit
“midwife study” aqua aerobics
1-2 h/week
Jeffries RCT 25 Advise of Control “trend to
2009 236 optimal GWG group less weight
Australia “personalized weight (IOM), own weighed at | gain in the
measurement” recording of recruit- intervention
weight (weeks | ment group”
16, 20, 24, 28,
30, 32, 34)
Shirazian RCT 30 Brochures, Not 8
2010 (41) 21+20 seminars, food | reported
us “lifestyle modification diary,
program” pedometers
Streuling Meta analysis 23.4 and Differed Varying 1.2
2010 4 RCT trials and 5 non- above between between
Germany RCT studies studies
1549
“modulating diet and
physical activity during
pregnancy”
Gardner Meta-analysis Normal Differed Varying 1.19
2011 7 RCT + 5 non-RCT BMI and between between
USA 1656 (744+912) above studies studies
“intervention to improve
diet and/or increase”
Quinlivan RCT 25 Food Every visit | 6.8
2011 124 (63+61) technologist,
Australia “four-step psychologist
multidisciplinary”
Tanentsapf Meta-analysis Normal Differed Varying 1.92
2011 6 RCT+7 QCT weight, between between
England 1434 overweight, | studies studies
“dietary interventions” obese
Vinter RCT 30 Dietician, Every 1.6
2011 304 (150+154) physioterapist, | antenatal
Denmark “lifestyle modification fitness centre, | visit
program” pedometer
Bogaerts RCT 29 Brochures, 3 times 4 (MI)
2012 121 (58+63) MI midwifex4 during 2.9
Belgium “brochures/midwife” pregnancy | (Brochures)
(weeks 14,
22, 34)
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Author Type of study BMI at Content Weight Difference
Year Participants, n inclusion checks in GWG
Country (intervention+controls) between
groups, kg
Thangari- Systematic review and 218.5 Differed Varying 1.42 (all 3
tanam meta-analysis between between groups)
2012 44 RCT studies studies) 3.84 kg
England 7278 women (diet)
“diet, physical activity, 2.45
and a mixed approach” (physical
activity)
5.22 (mixed)
2.1in
overweight
and obese
Agha Systematic review and Differed Differed Varying 1.66
2014 meta-analysis between between between
England 15 studies studies studies studies)
2669, pregnant or
planning to
“behavioural
intervention, diet,
physical activity”
Muktabhant Meta-analysis Differed Differed Varying 20%
2015 49 RCT between between between reduced risk
England 11444 studies studies studies) of excessive
“diet or exercise, or GWG
both”
Brownfoot RCT Differed Weighing at At booking | No
2016 780 (386+396) between each AHC and w 36 difference
Australia “weighing” studies appointment,
counselling by
treating
clinician
according to
IOM
i-WIP Meta-analysis Differed Differed Varying 0.7
2017 13 RCT between between between
England 12526 studies studies studies
“diet and physical
activity and mixed”
Kunath RCT 18.5-40 4 standardized | Self- No
2019 2261 individual monitoring | difference
Germany “life style counceling” sessions IOM-
2 seminars recommen-
Leaflets dations
exceeded by
45% women
in both
groups
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2.4 Alliance through person-centered care

Today’s health care system is often fragmented, and patients have to adapt to
the customs and procedures of professionals instead of obtaining care focused
on their own needs and values. An alternative to this conservative biomedical
paradigm is to focus on the person and her history and be more directed
towards a meaningful life (174, 175). Health care acknowledges person-
centered care as a core component of care and a facilitator for collaboration
between care providers and patients (176). Health outcomes are improved and
patient satisfaction is enhanced (177).

It has been stressed that for person-centered care to be systematically and
consistently practiced (not just when there is time for it), it is necessary to have
routines that initiate, integrate, and safeguard the person-centeredness in daily
clinical practice. However, accomplishing this paradigm shift will require
time, and the transition has to be legitimized by decision makers and managers
in the health care organization (177). Engagement in a care alliance is achieved
through trust via a shared understanding of the purpose and clearness of
expectations. Power is shared and applies to caregivers and patients alike, but
the responsibility belongs to those with the most power, i.e. the health care
professional and the health system (178).

Healthcare systems and organizations are attempting to improve performance
in health sectors by implementing a person-centered model, and numerous
conceptual frameworks exist (179). Person-centered care according to the
Gothenburg model (175, 177) relies on three cornerstones:

o Initiating the partnership where the narrative is important,
i.e. the personal account of illness and symptoms and their
impact on everyday living

o  Working the partnership by sharing experiences and learning
mutually to create a common understanding for shared
decision making between care giver and patient

o Safeguarding the partnership by documenting the narrative
of the process, i.e. the patient’s beliefs, preferences, values
and involvement in treatment, in the medical records

Considering that person-centered care involves patients in their own health
decision, such an approach is a central component within antenatal care and
lifestyle interventions. Women ask for the facilitation of a good working
alliance with midwives during pregnancy, and that the midwives should not be
intimidated by personal emotional reactions (103). A review has explored how
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person-centered care is used in interventions assessing weight in pregnant
women with obesity, and whether these interventions are more effective in
limiting GWG compared to interventions without person-centered care. It was
not possible to determine whether person-centered care had advantages over
interventions that do not employ person-centred qualities, indicating that
person-centeredness was feasible in these kind of interventions but that the
extent to which it may improve health outcomes and care satisfaction needs to
be further investigated (180).

The American College of Obstetricians and Gynecologists (ACOG) propose
that person-centered care should be applied when addressing obesity (181).
Also underlined is that healthcare professionals need to take a person-centered
approach for management and evaluation in their professional task (182).
According to Swedish law, the patient's position should be strengthened and
their integrity, participation and self-determination promoted (183).
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3 Rationale

To summarize, the aims of this thesis were based on the following background
facts:

e Obesity is increasing and is one of the leading causes of
death and disability and carries a large impact on health care
and society including economy

e Recommendations of healthy living habits are scarcely
followed by the population

e Pregnancy contributes to obesity through postpartum weight
retention for the women and for the offspring by heredity of
genes and habits as well as fetal programming

e Obesity in pregnancy and excessive GWG increases pre-,
peri- and postnatal health risks for both the woman and child

e Antenatal care has possibilities to promote healthy habits for
the woman, the child and the family and to contribute to
increased equality in health

e Motivational interviewing is reported as a beneficial
treatment component when managing GWG

e A person-centered approach is recommended by authorities
when obesity is in focus

e There is a lack of evidence concerning the effect of limited
GWG on the weight of the child, both as a newborn and later
in life

e The knowledge and attitudes of both women and caregivers
considering obesity and GWG vary

e Lifestyle interventions attempt to attenuate GWG and
prevent health drawbacks for mother and child but are
diverse in methods and results

e Contents of effective interventions are underreported in the
literature and it is unclear whether lavish efforts are more
successful than simpler with fewer resources

e There is a lack of knowledge about the charges of lifestyle
interventions and whether they are cost-effective
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When considering obesity risks in pregnancy for the woman and the child, and
possibilities to affect GWG, there is an urgent need to find lifestyle counseling
methods that are successful. More strategic support and guidance are called for
to plan, develop and implement effective interventions. With our study, The
Mighty Mums intervention, we sought to explore whether a relatively low
budget effort in primary care, with insights from motivational interviewing and
person-centered care, could positively affect the weight gain and associated
factors.
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4 Aims and objectives

The overall aim of the studies in this thesis was to evaluate a structured
antenatal lifestyle intervention — based on ethics and principles of person-
centered care — at primary care level for pregnant women with obesity and its
impact on maternal, perinatal and child health outcomes. Specific aims were:

e to evaluate whether a structured antenatal lifestyle
intervention at primary care level for pregnant women with
obesity can result in lower mean GWG and lower weight at
the postnatal check-up, compared to women receiving
standard care (Study I)

e to study whether a larger proportion of women in the
intervention managed a GWG less than the target of 7 kg,
compared to the women in the control group (Study I)

e to identify which measures of the intervention were favored
by the participants who were successful in limiting GWG
(Study I)

e to evaluate the costs of the intervention and the relation of
costs to clinical outcomes (Study 1)

e to study whether the antenatal lifestyle intervention affected
overweight and obesity in the offspring (Study III)
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5 Methods

This thesis covers three studies using quantitative methodology (Table 4). The
section below describes the project and the methods used in the three studies
and papers included in the thesis. A presentation of the context in which the
studies were conducted and of the Mighty Mums project will be followed by a
description of research methods, study participants, data collection and
statistical analyses.

Table 4. Overview of aims, design and participants for study I-111

Study | Aims Type of Study Data Analysis

study participants | collection

I Evaluate a Non- Pregnant Medical ante- Comparisons
lifestyle program. | randomized | women with natal records, between

. . controlled BMI>30 The Swedish intervention
Quantify to which trial n=1354 Pregnanc and control
extent GWG can ra . g v

L. (459 in the Register, group con-
be limited to . . ; .
“Tke. intervention, logbook fron_l cerning main

895 in control | the intervention | outcome

Identify which groups) GWG, and
tools in the succeeding in
project that keeping
favored less GWG <7 kg
GWG.

II To evaluate the Non- Pregnant Medical ante- Comparisons
costs associated randomized | women with natal records, between
with the clinical controlled BMI>30 The Swedish intervention-
outcomes of the trial n=1301 Pregnancy and control
lifestyle (434 in the Register, group
intervention. intervention, administrative concerning

867 in control | register from main outcome
groups) hospital, cost-
logbook from effectiveness
the intervention

111 To evaluate if the | Non- Children to Direct Comparisons
lifestyle randomized | pregnant communication | between
intervention can controlled women with via letter intervention-
affect the BMI of | trial BMI=30 /telephone, and control
the children 2.5 n=361 child health group
years post partum. 284 in the book, concerning

intervention, child health care | main outcome
77 in the records ISO-BMI in

control group)

children at 2.5
years
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5.1 The study setting

The Mighty Mums intervention was conducted in the city of Gothenburg in
western Sweden during 2011-2013. The study involved pregnant women with
a BMI >30 at the first visit to antenatal health care. The population for the
study resided in Greater Gothenburg, which comprises the city of Gothenburg
with just over 500,000 inhabitants and the surrounding smaller municipalities,
together almost 1,000,000 inhabitants. An estimated 10,000 women sign up for
antenatal care yearly.

Maternity services constitute Gothenburg’s larger antenatal care department
and a smaller department engaging the municipalities surrounding the city.
Both departments are organized under the Region of Vistra Gotaland, follow
the same medical maternity program and have the same responsible
governance. The midwives and other staff work in local and independent units,
but there is contact between units for developing purposes, surveillance and
continuing education. The Mighty Mums intervention was conducted in the
city of Gothenburg, consisting of approximately 20 local units during the study
period.

Swedish medical and antenatal care system

The Health and Medical Services Act of 1982 specifies that ensuring that
everyone living in Sweden has access to good health care lies with the 21
regions and 290 municipalities (184). This act gives considerable regional and
local freedom to organize health services and there is a mix of mainly publicly
but also privately owned health care facilities. The private alternatives are most
often publicly reimbursed.

The Ministry of Health and Social Affairs is responsible for the overall health
care policy. Primary care is the base in the healthcare system. Next level of
care are the hospitals at the regional level. Highly specialized care is
concentrated at the university hospitals. As regards pregnancy, there is close
collaboration with specialized care within the hospital and pregnant women are
referred to specialists when needed.

Most pregnant women in Sweden are cared for by the public antenatal system
with catchment areas. The women can choose an antenatal clinic in their
neighborhood, near the workplace or by other choice. It is possible to choose
a privately owned antenatal clinic, which is publicly reimbursed according to
the system. A very tiny proportion of Swedish women chooses privately owned
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antenatal care without reimbursement. The Mighty Mums intervention was
performed in the public antenatal care sector.

Procedures in antenatal care

The Swedish antenatal health care is financed by the government and is most
often organized within the primary care system. Antenatal care is free of charge
and includes regular health checks, medical screening, parental education and
psychological support according to the regional antenatal program (147). The
midwives are the key professionals and act independently, but in complicated
pregnancies an obstetrician will be involved.

The task of promoting health and detecting disease during the childbearing
period includes the identification of health risks and supporting the women
with motivational strategies to make a lifestyle change. Standard antenatal care
in Sweden usually consists of 10 visits to the midwife, with enrollment in the
first trimester (before week 13). About week 18, there is an ultrasound and
thereafter regular follow-up visits with the midwife until delivery and one visit
planned for 6 weeks postpartum.

Body weight is assessed regularly at three time points during pregnancy
according to the antenatal program and at the postpartum visit if there are no
medical indications for weighing more often, as for example with pre-
eclampsia. Referral to the anesthetic unit is included for pregnant women with
a BMI >40, for assessment and planning of labor and birth (147).

5.2 The Mighty Mums intervention

Both the intervention and control groups received standard antenatal care.
Apart from routine care by the midwife, this care included the possibility of
having a referral to or a contact with a dietician or physiotherapist in primary
care. Body weight in the intervention group was checked at each appointment
with the midwife. Body weight for the controls was checked according to the
regular antenatal program, which is on the first visit, visits at weeks 25 and 37
and at the postnatal check-up approximately 7 weeks after delivery. Weight
was to be taken according study procedures, without shoes and in light
clothing.

Intention of the intervention

Theories of empowerment (185), motivational interviewing (186, 187) and
person-centered care (188) constituted inspiration for the individualized
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approach of the intervention. Women in the intervention were scheduled to
have two extra one-hour appointments with the midwife in early pregnancy.
The appointments’ focus was motivational talks and personalized counseling
on food and physical activity with the main goal of limiting GWG to <7 kg.
During the rest of the pregnancy, about 5 minutes of each appointment (in total
about 30 minutes) were dedicated to follow-up of lifestyle issues. The midwife,
together with the woman, was responsible for how the extra time was best used.

The pregnant women in the intervention were offered participation in activities
on nutrition and physical activity and were able to attend to these according to
their personal choices.

The women in the intervention were offered:

food advice with different contents

advice on physical activity

walking sticks and pedometers

participation in food discussion groups or individual

meetings with a dietician

e participation in an aqua aerobic class with midwife and
physiotherapist

e information about lifestyle activities in the community

Physical activity

The prescription of physical activity (PAP, Swedish FaR) (189) was written on
a special form used in the healthcare system to strengthen recommendations
on physical activity. Together with the woman, the midwife agreed on what
kind of activity to plan for, how often and how long this activity should be
performed. Examples of activities were walking, swimming, aqua aerobics and
gym sessions. Other activities that could be performed at home or close to
home were also included, i.e. dancing to music, playing with children and
walking the stairs multiple times. All physical activity was to be followed up
by the midwife. A new prescription would be issued in case the woman wanted
or needed to change the activity or its intensity.

Aqua aerobics was organized once a week by antenatal services, and the
women could attend according to their wishes and possibilities throughout the
pregnancy. A midwife and a physiotherapist led the session in a centrally
located swimming pool. Other possible activities were exercise classes and
walks specially designed for pregnant women, offered by antenatal care or
other health actors. Walking poles and pedometers were handed out to the
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women in the project and women who wanted could keep them for future use.
The women could use the pedometer as a way to register and discuss activity
with the midwife.

Nutrition

Food advice originated from the advice for pregnant women in Swedish
Nutritional ~Recommendations based on the Nordic Nutrition
Recommendations (190) and adjusted to the need of pregnant women with
obesity. Normally, pregnant women need around 80 extra calories/day at the
beginning of pregnancy and 300 towards the end. However, for the Mighty
Mums there were no extra calories planned, which meant the women must rely
on food that was high in nutrition and low in energy.

Information on food and nutrition was available to the midwife for self-
education and distribution to the women. The documents with food advice
included pre-prepared food proposals and menus, as well as pamphlets with
key advice such as “5 a day” (minimum of 5 portions of vegetables and
fruits/berries) and “Keyhole” (quality assessed food labelling). The
participating women were encouraged to eat normal-sized portions slowly and
savour their meals (191).

The women in the project were invited to food discussion groups with a
dietician. The meetings combined lecture and interactive discussions while
benefiting from group dynamics. Three consecutive meetings were held after
work hours in a central location in Gothenburg. The themes at the group
meetings were 1) Bodyweight, GWG-recommendations, Nutrition, Energy,
Physical activity, Motivation; 2) Food and Feelings; 3) Recommendations in
practice, Food recipes, Personalized advice. Between the first and the second
meeting the women completed a food and activity diary which was examined
together with the group. Between the second and third meeting the women
were asked to write down a complicated and/or typical situation, concerning
food or activity they had experienced and wanted to get feedback on. The
women who preferred not to discuss in a group setting had the opportunity to
meet with the dietician individually.

The logbook

The logbook (Appendix 1) was introduced at one of the first visits to the
midwife (before week 20 of the pregnancy), and the woman and the midwife
mapped the actual food and activity status. Following this, the woman was
prescribed physical activity and given nutritional advice according to her needs
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and preferences. The woman and the midwife used the log throughout the
pregnancy to register weight and how activity and food worked out, whether
walking poles and pedometers were used and whether the woman participated
in food discussion groups and aqua aerobic classes. The logbook also gave a
possibility to reflect upon thoughts and feelings. At the postnatal check-up, the
logbook was completed with postpartum weight and returned to the project
leader.

The health questionnaire

Women in the intervention and control group answered five questions at the
beginning of the intervention and at the postnatal check-up. The question on
general health condition is asked to all Swedish women when signing in to
antenatal care. Questions about experiences of being able to influence one’s
health and having confidence in the ability to make changes concerning food
and physical activity were inspired by Social Cognitive Theory (192) and
Health Belief Model (193). Questions on vegetable consumption and physical
activity performance are based on the knowledge that an increase in
consumption of vegetables and physical activity are among the uppermost
health promoting actions resulting in maximum health benefits, WHO (194).
The questions on vegetables and physical activity were based on the national
public health questionnaire “Health on equal terms” used with regular intervals
in Sweden to map public health (195). See appendix 1.

The questionnaire was designed in a Likert format with response alternatives
ranging from 1 to 4 (question 4 and 5) and 1-5 (question 1, 2 and 3), with 1
being the least acceptable alternative. The mean score of each question was
calculated. Three questions had the option “don’t know” and this response was
not included in the analysis (question 1, 4 and 5). See Appendix 1.

Adherence to the intervention program was monitored up to and including the
postpartum check-up in the logbook. The logbook made it possible for the
woman and the midwife to work together in partnership with the lifestyle
changes, and for the woman to take responsibility for her choices and adapt the
activities to her capacity. See Appendix 1.

Preparing the project
Before starting the Mighty Mums project, the midwives, assistant nurses and
obstetricians participated in an education program about obesity during

pregnancy in general and more specifically about nutrition and physical
activity in pregnancies with BMI >30. The lectures were performed by an
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obstetrician (also head of the antenatal department) and a physiotherapist from
the center for physical activity. The midwives obtained training in motivational
interviewing, prescription of physical activity and how to work with the
logbook. The project leader (also the dietician in antenatal care services) was
educated in person-centered care and engaged in the staff’s further training
with lectures and preparing the intervention homepage with project
information that was continuously updated. The midwives and other staff were
supposed to explore the website’s content and share it with the women in the
project. If there were questions on the inclusion procedure, the information
material or the activities in the project, the staff could easily contact the project
leader, who also visited antenatal care sites regularly to check the project
activity and encourage the staff.

The midwife received a kit from the project leader for each Mighty Mum with
all information needed for the intervention, including instructions for the
midwife, patient information, informed consent, a lifestyle questionnaire,
prescriptions for physical activity, information pamphlets, invitations to
activities and the logbook. The patient-related documents were translated into
Arabic, Persian and Somali.

A network was formed with the surrounding community to find areas of
interaction and support for the Mighty Mums. Community health centers and
other actors in the health sector were contacted for collaboration. Regular
meetings were held during the project with doulas/cultural interpreters and
representatives from centers for physical activity. Cooperation was initiated
with the Gothenburg community sports and recreation authorities, enabling
local offers and price reductions on various activities.

5.3 Ethical considerations

Ethical approval for the study was obtained from the Regional Ethical Review
Board in Gothenburg (#505-10) in accordance with the Helsinki declaration.
Because obesity in pregnancy and high GWG are associated with poor health
in both mother and child, and because there are methods available that can
diminish GWG and ameliorate negative outcomes, we considered it well
justified to perform this study. The four ethical principles — autonomy,
beneficence, non-maleficence, justice — have directed the intervention and how
the independent studies were planned, performed and evaluated.

A lifestyle intervention towards pregnant women with obesity could be

experienced as invading privacy and insulting. We were conscious that the
Mighty Mums project could be perceived as a threat to an individual’s integrity
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and therefore took extra precautions to provide an open and respectful
reception. The midwives have skills in motivational interviewing and person-
centeredness that they apply in daily practice and the whole staff received
preparatory education in managing the project. Apart from the initial
discomfort that can arise when a person changes lifestyle to healthier food and
more physical activity, no physical complications could be foreseen. There is
good evidence that a GWG <7 kg it is not detrimental to women or fetus (196,
197).

The study has been registered at ClinicalTrials.gov, Identifier: NCT03147079.
10/05/2017.

5.4 The study population

Of a source population of around 3300 pregnant women with obesity,
approximately 65% were approached by the midwives regarding participation.
Of these women, an estimated 62% agreed to participate. Altogether, 1354
pregnant women of 1401 approached were enroled in the Mighty Mums
project, 459 in the intervention group and 895 in the combined internal and
external control group. Due to clinical routines and the medical record system,
BMI was rounded upwards. Thus, a few women (n=37) having an actual BMI
<30 (between 29.5 and 29.9) were included. Register data were retrieved from
the Swedish Maternity Health Care Register (198, 199). An overview of the
inclusion process can be seen in the study flow diagram (Fig 1).

The intervention was delivered through the regular antenatal care services to
avoid biased results from only including highly motivated women in the
intervention or control group. If the pregnancy ended in abortion or
miscarriage, or the first visit with the midwife occurred later than week 20, the
woman was excluded from the intervention. Participation in other parallel
interventions was also an exclusion criterion. However, information about
other interventions was not available for the external control group.

The intervention group (#=459) in the original study was recruited from the
antenatal care system in the city, with a source population of about 2500
women with a BMI >30. The internal control group (#=105) was recruited from
a smaller catchment area within the larger city, with a source population of
approximately 800 pregnant women with a BMI >30. An adjacent area, within
the larger city area, with pregnant women having a BMI >30 (r=790) was
assigned as a control area (external registry control group) (Study I) (Fig 1).
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Women eligible for active participation in the lifestyle intervention or the
control group were informed about the project by the midwife in early
pregnancy. After giving informed consent, the women were followed in
routine antenatal care from the first trimester in pregnancy until the postpartum
check-up.

The study on the cost-effectiveness included participants in the Mighty Mums
who had data available on costs during pregnancy and for childbirth
(intervention group, n=434, internal and external control group, n=867) (Study

1) (Fig 1)

The study on the child BMI included all children to mothers who had
participated in the project and had data available at the follow-up 2.5 years
after delivery (intervention group, n=436, internal control group, n=101).
Children were included if data on child anthropometry were available at 2.5
years of age. (Study III) (Fig 1).
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Mighty Mums
Assessed for eligibility (n = 461)

Internal controls
Assessed for eligibility (n = 109)
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*  Unrealistic data (n = 2)

* Inintervention because living in intervention
area at the time of enrolment (n=3)

*  Doublets due to one more delivery during
project period (n = 36)

h 4

A

A

Enroled (n = 105)

Enroled {n=790)

Control group, enroled (n=895)

Total study population, enroled (n = 1354)

Excluded from analyses (n =21)

+  Enrolment later than week 20 (n=2)
*  Miscarriage (n=17)

*  Abortion (n=2)

Excluded from analyses (n =5)
+  Enrolment later than week 20 (n=1)
*  Miscarriage (n=4)

Excluded from analyses (n = 19)
*  Enrolment later than week 20 (n =19}

v

L2

¥

Excluded from PP (n=322)

*  Weight missing at enrolment (n = 36)
*  Height missing at enrolment (n= 1)

* Mot adhered to intervention (n = 316)

Excluded from PP (n =15)
*  Weight missing at enrolment (n=15)

Excluded from PP (n=11)
*  Weight missing at enrelment (n =11)

Study |

Selected for ITT (n = 438)
Selected for PP {n=116)

Selected for ITT (n = 100)
Selected for PP (n =85)

Selected for ITT (n=771)
Selected for PP (n =760)

* Duplicates: Women participating in Intervention or internal control group during ene pregnancy and also part in external centrol group during another

pregnancy, identified during merge of register data on resource use (only first pregnancy retained)

Selected for ITT (n = 434)
Selected for PP (n = 115)

Selected for ITT (n=99)
Selected for PP (n = 84)

Selected for ITT (n = 768)
Selected for PP (n=757)

Excluded (n=152)
*  Lost to follow up (n=139)
*  Missing child data (n=13)
(of which excluded from PP: n=34)

Excluded (n=24)
*  Lost to follow up (n=21)
+  Missing child data (n=3)
(of xcluded from PP: n=14)

Study Il

Selected for ITT (n = 284)
Selected for PP (n =81)

Selected for ITT (n=77)
Selected for PP (n=72)

Figure 1. Flow chart of women and children in the study. ITT = intention-to-threat
population; PP = per-protocol population. See the text for details.
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5.5 Data collection and outcome assessments

As described above, the Mighty Mums project was a standardized lifestyle
program delivered during regular antenatal care. The primary aim of the
program was to reduce GWG in pregnant women with obesity.

To evaluate adherence to and effect of the program, women were divided into
intention to treat (ITT) and per protocol (PP) populations. Data on weight and
height at the first visit to antenatal care and on last weight in pregnancy were
required for inclusion in the intervention. The PP women were required to have
participated in the intervention at a defined minimum level; adherence to
activities with food and physical activity, with at least level 2 (of 1-4 where 1
is “not followed” and 4 is “followed”), according to at least three (of seven
possible) notifications in the logbook. The criteria for the intervention group
were established before statistical analyses were performed. A composite
variable was constructed, indicating the number of activities that each woman
chose to participate in.

Data were collected from medical records, registers and by personal contact.
During pregnancy and until postpartum check-up, data on the women were
retrieved from the antenatal medical records and the Swedish Maternity Health
Care Register (198, 199). Data included medical and socio-economical
information: country of birth, language, need for interpreter, educational level,
employment status, smoking status, height, weight (as measured in light
clothing on a digital scale in the antenatal clinic), mode of delivery and the
child’s weight and Apgar score and self-reported health in the beginning of
pregnancy. Information on pregnancy complications (gestational hypertension,
preeclampsia, gestational diabetes) was gathered from the antenatal records.
The logbook contributed with data on food and physical activity, lifestyle
changes and reflections.

Data on costs in pregnancy were retrieved from antenatal records and the
Swedish Maternity Health Care Register (198, 199). Costs for specialized
antenatal care were recovered from the patient register at the hospital (Elvis).
The logbook contributed with data on the sub-interventions used by the women
in the intervention. Data on self-experienced health was retrieved from the
logbooks (intervention and internal controls) and the maternity register
(external controls).

Mothers were contacted by traditional mail or telephone 2.5 years after birth

to gather data on weight and height from the child health book. If contact was
not possible, data were retrieved from the medical records in child health care.
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5.5.1 Weight gain and postpartum weight retention

In study I, the weight measured at the first antenatal visit was used to calculate
baseline BMI. GWG was calculated as the difference between the last
registered weight in pregnancy and first visit weight.

If the first weight was measured after week 15, weight at first visit to antenatal
care was transformed to week 15 using data from the national maternity health
register (n=11). For missing data on postpartum weight and self-reported
health, stochastic imputation was performed. Postpartum weight retention was
calculated as the difference between weight at the postpartum check-up and
first visit weight.

5.5.2 Costs for antenatal care and the intervention

The cost calculation in study II included costs from enrolment to the
postpartum check-up. Studied costs included midwife visits, personalized use
of sub-interventions by intervention participants, tests related to suspected
complications, specialized antenatal care for established complications, and
childbirth.

Costs for routine tasks by assistant nurses were not included, as these were not
registered comprehensively and since these services were assumed to be used
to the same extent in both intervention and control group. Likewise, physician
visits in antenatal care were not calculated for.

Direct costs were estimated from a health care perspective, including only
resources associated with providing the intervention in the antenatal care and
with related complications in pregnancy and childbirth. Due to the short time
frame, no discounting was conducted.

Complications in mothers resulting in specialized antenatal care included
impaired glucose tolerance, gestational diabetes, gestational hypertension and
pre-eclampsia. Costs for conducting the controlled trial, including designing
the study and educating participating midwives and other antenatal health care
professionals, were reported separately. This also applies to the costs of
interpreter services.

A broader perspective of the health effects of the intervention, i.e. change in
self-experienced health, was investigated in a questionnaire. See appendix 1.
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5.5.3 Child outcomes

Children in Sweden are monitored in child health care at set time points, and
data are entered in medical records and in the child’s health book that the
parents carry. Swedish children visit the child health clinic at 2.5 years of age,
Hence, this time point was chosen for follow-up of children’s anthropometry
in study I1I and because the food intake is still mainly under the parents’ control
at this age.

Child BMI was calculated as weight in kilograms divided by height in meters
squared, and expressed as the continuous variable BMI standard deviation
score (BMI-SDS), based on age- and sex-specific Swedish growth charts
(200). Height and weight for children with visits more than 1 month off 2.5
years of age were recalculated using the same growth charts. International
standards were used to categorize obesity, i.e. define which child BMI-SDS
represented the adult BMI cut-off levels of 25 and 30 respectively (ISO-BMI
25 and ISO-BMI 30 (201).

5.6 Statistical analyses

The main analyses in all studies were comparisons between the intervention
and control group.

5.6.1 Power calculation

A calculation of power was performed, with data extracted from a meta-
analysis (202). With 100 women in each group, the power of this study was set
at 80% for finding a difference between groups of at least 1.1 kg at a
significance level of 0.05.

5.6.2 Gestational weight gain and weight retention

Analyses in study I included all women and were adjusted for significant
confounders (p<0.05), including weeks pregnant and BMI when entering
pregnancy, country of birth, need of translator and main occupation. For GWG
and secondary outcome variables, the adjusted mean differences were
estimated with 95% confidence intervals. Statistics included regression
analyses for dichotomous variables, non-normally distributed continuous
variables and ordered categorical variables. Analysis of covariance
(ANCOVA) was used for normally distributed continuous variables.
Spearman’s correlation coefficient was computed for correlations of adherence
to the intervention.
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5.6.3 Costs for antenatal care and the intervention

In study 11, costs for staff, unit costs for specific activities, and registered costs
for specialized antenatal care were analyzed for associations with GWG and
self-experienced health. The average costs per woman were calculated from
her used resources, including antenatal care, tests and care for complications
and the intervention.

Costs were reported as total average cost per woman and by sociodemographic
factors (age and BMI at enrolment, education, occupation, and smoking before
pregnancy). All between-group differences, proportions, and means were
tested for statistical significance (P < 0.05). Differences were calculated using
regression analyses to allow for analyses adjusted for relevant covariates:
country of birth, use of interpreter services, occupation and BMI at enrolment.

The incremental cost-effectiveness ratio (excluding interpreter services) was
calculated between intervention and control groups divided by the difference
in GWG between groups, indicating the cost for decreasing the GWG by one
kilogram.

According to each individual’s choices, a sensitivity analysis of costs
distribution was conducted based on the sub-interventions used.

To examine the effect of the intervention on postpartum self-experienced
health, an analysis of variance (ANOVA) was performed. Ordered logistic
regression was used to examine the effect of the intervention and self-reported
health at enrollment on postpartum self-reported health, with and without
adjustment for covariates.

5.6.4 Child outcomes

All analyses on the children in study III were comparisons between groups,
based on group assignment of the mother in the original study. Continuous
variables were compared using t-test between the intervention and control
groups. Chi-square and Fisher’s exact tests were used for comparisons of
categorical characteristics. Pearson’s correlation was applied for bivariate
comparisons of BMI. ITT and PP were analyzed separately. ANCOVA was
used to control for confounding factors identified by comparing baseline
characteristics between the intervention and control group (i.e., mother’s BMI,
country of birth, use of interpreter, employment status, and nicotine use).
Factors that differed significantly (country of birth, use of interpreter,
employment status) were included as adjusting covariates in ANCOVA.
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Because there was a tendency towards a significant association between
mother’s BMI at the beginning of pregnancy and the child’s BMI at 2.5 years
of age, we wanted to explore this further by examining the relationship
between the mother’s BMI when entering pregnancy and the child’s BMI at
2.5 years of age by using a post-hoc correlation model. Binary logistic
regression was used to estimate odds ratios for ISO-BMI (203).
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6 Results

To summarize, the Mighty Mums study was performed in routine antenatal
care in Gothenburg. Of a source population of approximately 3300 pregnant
women with obesity, 459 were included in the intervention and 895 in the
combined control group. See the flowchart in Figure 1 for more details.

A larger proportion of women in the intervention group were born in another
country, used interpreter and had a BMI >40. In the control group, a larger
proportion of women were employed and had a BMI between 30-35 (ITT
population). Thus, these variables were controlled for in the adjusted analyses.

6.1 Gestational weight gain and weight retention

In the PP population in the original study (Study I), the women in the
intervention group had a significantly lower GWG than controls (8.9 + 6.0 kg
vs 11.2 £ 6.9 kg; p = 0.031). A significantly larger number of these women
managed GWG <7 kg (37.1% vs. 23.0%; p = 0.036), and also had a
significantly lower weight retention at postpartum check-up (-0.3 £+ 6.0 kg vs.
1.6 £ 6.5 kg; p = 0.019). There were no significant differences for variables
related to growth at birth in the PP population.

The ITT population had a slightly, but not significantly, lower GWG compared
to the control group (10.3 £6.1 kg vs. 11.2 + 6.9 kg), and 27.4% of women in
the intervention group managed to keep GWG <7 kg in comparison with 23.4%
in the control groups. Childbirth weight was significantly higher, and
macrosomia (i.e. birth weight >4500 g) was significantly more common in the
control group for the ITT population.

Adverse maternal outcomes (gestational diabetes, gestational hypertension,
and preeclampsia) and perinatal outcomes (preterm delivery, intrauterine fetal
death, caesarean delivery, Apgar) did not differ significantly between the
intervention and control groups.

Of the women in the intervention (n=438), 26.5% (n=116) fulfilled the
criterion of adherence to the study protocol, i.e. managed the prescribed
activities at level two on at least three of five follow-ups with the midwife
during pregnancy, defining the PP population. The number of visits with the
midwife was 6.3 = 0.6 for PP and 4.7 £ 2.3 for ITT.
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All extra activities — dietician, pedometers, walking poles, aqua aerobics —
were optional. Of the women in the intervention, 39% (n=148) had contact
with the dietician, 34.7% used pedometers, 20% (n=86) employed walking
poles and 16.9% (n=73) participated in aqua aerobics. Most women chose to
organize physical activities on their own, where the most common activity was
daily walking according to general recommendations.

It was possible to get an idea from the logbook of which food advice was
agreed upon and how it was discussed with the midwife. Most common was
general food advice from the website, but individual recommendations to

“restrict carbohydrates”, “eat regularly” and “increase fruit and vegetables”
were also used.

Dietician counseling, walking poles and pedometers and participation in aqua
aerobics were more common in the PP population. The composite variable for
all activities had a slightly higher score in the PP population compared to the
ITT-population (4.3 £ 1.1 vs. 3.5+ 1.7).

Overall compliance with study procedures (number of visits with both food
and physical activity on at least level 2) was significantly correlated with
GWG, as was the actual number of visits with logbook activity and having
contact with the dietician. Participating only in activities with physical activity
(i.e. pedometers, walking poles, and aqua aerobics) did not correlate with
GWG.

6.2 Costs for antenatal care and the intervention

In the study on health economy (study II), the proportions of women with
complications expected to result in specialized antenatal care was similar
across groups. However, women in the control group were less often recorded
in the available hospital registers and data were not available for 88% of the
women in the intervention group and 94% in the control group.

Average costs were SEK 9,727 higher per participant in the intervention group
than in the control group. Limiting the analyses to PP-participants, the cost
difference was SEK 8,655. The costs for specialized antenatal care were SEK
7,101 higher for the intervention group.

Mean intervention costs (ITT) were SEK 5,359 and varied from SEK 688 in
women with a BMI >40 to SEK 6,644 in those with a BMI of 3540 at
enrolment.
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Educating midwives and other antenatal care professionals resulted in
additional costs of SEK 110,400 for conducting the intervention. Regarding
the cost-effectiveness, the incremental ratio was SEK 11,004 per 1 kg
reduction in GWG in the ITT population and SEK 3,841 in the PP population.

The cost outcomes among participants in the intervention group were more
sensitive to adverse pregnancy outcomes and the background characteristics of
the participants than those directly affected by the intervention, according to
the one-way sensitivity analysis. GWG, on the other hand, was mainly
sensitive to BMI categories.

Postpartum self-reported health was higher in controls in the unadjusted
analyses for the ITT population, but not in the adjusted ITT or the PP analysis
(Fig S2, Study II).

6.3 Child outcomes

Overall, 537 children were analysed for outcome at birth and 361 (67%)
remained for analysis at the age of 2.5 years (study III). Child weight and
height were collected from the mother for 65% of the children and from
medical records for 35%. The number of women lost to follow-up was not
evenly distributed between the intervention and control groups. At the time of
follow-up 2.5 years after the intervention it was possible to contact only 65%
of the women in the intervention arm compared to 76% of the controls from
the initial study. In the intervention group, women lost to follow-up were
significantly more often not born in Sweden, had lower education, more often
used interpreters and were less employed.

Participants in the intervention and control group differed significantly at
baseline for country of birth and employment status in the PP population. In
the ITT population, they also differed in the use of interpreter. Children’s
weight and weeks at birth, macrosomia, SGA and LGA, gender or
breastfeeding did not differ significantly between groups at baseline.

No significant between-group differences were found for mean BMI and ISO-
BMI at 2.5 years in either ITT or PP population. The proportion of overweight
or obesity at 2.5 years did not differ significantly. However, a tendency
towards a higher proportion of obesity (ISO-BMI 30) in the offspring of the
intervention group in both ITT and PP populations was observed. The GWG
of the mother had no significant effect on the child’s BMI at 2.5 years. In
addition, GWG <7 kg did not influence offspring BMI.
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The analysis of covariance did not reveal a statistically significant effect by the
intervention group. However, post-hoc analyses showed that the child’s BMI
at 2.5 years correlated significantly with the mother’s BMI at the beginning of
pregnancy. Thus, the mother’s BMI at the beginning of pregnancy explained
1.7% of the variation in child BMI at 2.5 years. The probability for a child with
a BMI >25 increased 7.5% for each BMI unit of mother at the beginning of
pregnancy (p = 0.021). The probability for child BMI >30 increased 12.9% for
each BMI unit of mother at the beginning of pregnancy (p = 0.017).
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7 Discussion

The studies in this thesis have evaluated the effect of a person-centered lifestyle
intervention focusing on nutrition and physical activity on GWG in women
with obesity. Several clinical outcomes (Study I) and costs of perinatal care
and the intervention (Study II) have been evaluated, as well as the effect on the

child’s birthweight and child BMI at 2.5 years of age (Study III).

The key findings are:

7.1

A strength of the Mighty Mums intervention (Study I) is that it was population
based and that the eligible women lived in geographically and socio-
economically similar areas. Women with languages other than Swedish could
participate as Swedish health care has access to interpreters. The intervention

the intervention group had a lower GWG (Study I)

more women in the intervention group were successful in
gaining <7 kg during pregnancy (Study I)

the intervention group had lower mean weight at the
postnatal check-up compared to the first contact with the
antenatal clinic (Study I)

the women in the intervention group showed a larger
decrease in mean BMI at the postnatal check-up compared to
the first contact with the antenatal clinic (Study 1)

there was no effect of a reduced GWG on the BMI of the
child at 2.5 years of age (Study III)

the mother’s BMI at the beginning of pregnancy is
associated with the child’s BMI at 2.5 years of age (Study
18))

the costs for the women in the intervention were higher
(Study II)

the cost for the intervention constituted a small proportion of
the total cost of perinatal care (Study II)

there was an extra cost per 1 kg reduction of GWG
(Study 1)

Methodological considerations
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was exercised in every day clinical practice, making the procedures
transferable. To avoid over-representation of highly motivated women causing
biased results, the intervention was delivered through the standard antenatal
care system.

Mighty Mums was initially a development project. A strength of the
intervention is that the midwives were representative of the regular staff and
not involved in the project because they had some special interest. Another
strength is that women’s body weight was measured in the clinic and not self-
reported, as is often the case in clinical practice and in similar studies.

Participation rate

A limitation of the intervention is that it was not randomized. Also, the area
first selected for the control group did not recruit enough women, which led to
extending to an adjacent area for a second and external control group. Another
limitation is the general assumption that from a public health perspective all
three areas have similar sociodemographic structures. However, our analyses
were adjusted for socio-economic differences on an individual level. Another
limitation is that the Mighty Mums project only reached 65% of the women
with a BMI >30 entering pregnancy, i.e. that a third of eligible women were
not invited.

Midwives neglecting or forgetting to inform women, or abstaining because of
a full agenda, might have affected the contact level. Not all midwives and staff
feel comfortable addressing women with obesity (110, 139, 140, 143), which
may explain why 35% of the women not were asked about participation.

In addition, only 62% of the invited women chose to enroll. The explanation
for this could be that women with obesity have reported more negative attitudes
towards being pregnant (95, 97) and previous unpleasant experiences from
attending health care services (95, 110, 111, 143). Reasons why as many as
38% of women declined participation, apart from perceiving negative attitudes,
might be lack of motivation and not wanting to focus on weight (152). Other
reasons include lack of time (152, 204) perceived lack of capacity (204),
considering GWG not possible to influence (205) or being less health literate
(206). It has also been shown that most pregnant women with obesity
underestimate their body weight, overestimate the recommended GWG and do
not know about the health risks associated with too high GWG (111, 207, 208).
Other studies have even higher declining rates than the 38% in the Mighty
Mums project; both 60% and 81% have been reported (Dodd 2017).
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Motivation and capacity to participate

A possible selection bias in our study is that the most motivated women opted
to join the project. Other authors have also suggested this selection bias (110,
209, 210). The midwives who invited the women may have been more at ease
in dealing with lifestyle issues (110, 211). Also, the women accepting
participation may have had a higher readiness to cope with lifestyle changes
(209, 210). Adding to this, the fact that only one third of the women in the
intervention group fulfilled the criterion of adherence to the study protocol,
implies that the conclusions of the PP population are drawn from a relatively
small proportion of those eligible for participation.

Participation in lifestyle interventions in pregnancy is reported to be low with
60-81% of women eligible to participate declining to do so (212). An
explanation for the comparatively low rate of decline in the MM project (38%)
might be the free choice of which areas to focus on or which activities to
participate in, as well as the possibility to meet with other pregnant women in
group settings (104, 105). Nevertheless, the possibility of a tool kit in which
the women could choose freely might have resulted in individuals missing
certain aspects of the intervention. However, the person-centered approach
with individualized advice formed the base of the Mighty Mums program and
may have contributed to its attraction and possibly increased the influx.

Because we did not analyze women who were not enroled, we cannot draw any
conclusions on differences between women participating and women not
having been reached by the Mighty Mums intervention. A Danish study found
that pregnant women with obesity reached by a lifestyle intervention had lower
parity and age and were less frequently born abroad. They were also more often
married or living with a partner than the non-participants (213).

Cultural aspects and language considerations

An unexpectedly higher proportion of women needing interpreter services was
noted in the intervention group than in the control group, even if the
sociodemographic background in the studied geographic areas was expected
to be similar. It has been reported that immigrant women in Sweden have a
higher risk of severe maternal morbidity (214). This finding has been partially
explained by their higher likelihood of receiving sub-optimal and negative care
experiences, reported by women and midwives (215, 216). Because the Mighty
Mums project had a person-centered ambition and the patient information was
translated and provided with illustrations, we assumed that women with other
cultural background could also profit from the intervention.
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Pregnant women with obesity have requested culturally adapted programs
(141, 146, 217) and midwives have pointed out challenges in the meetings with
women from other cultures (216, 217). In the Mighty Mums study, midwives
in areas in the city with higher socio-economic and cultural demands might
have had the opportunity to develop specific skills and coping strategies during
many years of clinical experience. The results from the Mighty Mums study
(218) indicate that the intervention was as relevant to women with a foreign
background as to those born in Sweden, potentially due to its person-centered
focus on the women’s strengths and wishes.

A related and possible source of bias might be that the pregnant women in the
active part of the intervention to a lesser extent were born in Sweden and/or
engaged in work, and that they had higher use of interpreter. If this was the
case, we must conclude that the chosen catchment areas were not as similar as
expected. Patient information is translated and interpreters are used in clinical
practice in Swedish health and antenatal care. Even when controlled for, being
born in another country and being less fluent in Swedish may nevertheless have
negatively affected the ability to keep GWG below the predetermined limit.
Language and communication challenges could thus have contributed to the
absence of between-group differences, resulting in a residual bias (146, 217).

The women in the intervention were less likely to be primipara and had up to
seven children, compared to the women in the control group who had at most
three children. Moreover, more women in the intervention than in the control
group were in Obese Class I1I (BMI >40) and fewer were in the lowest Obese
Class I (BMI 30.0-34.9). Because GWG is usually lower in women with higher
BMI, this may have contributed to a lower GWG in the intervention group
(133).

Effect of other ongoing health activities

A possible source of bias is that the women in the control group may have been
influenced by the ongoing Mighty Mums project, as there are repeated
communications between midwives in different areas and departments. In
addition, pregnant women move between areas and voluntarily tell each other
pregnancy-related health tips. Also, because there is considerable health focus
in society, women in the control group may have been referred to similar
activities as women in the active intervention, i.e. dietician, physiotherapist or
community lifestyle activities independent of the project. In fact, the women
in the internal control group in our study received more encounters with the
dietician than participants in the intervention (1.6 visits vs. 1.2). Women, in
the external control group may have been enroled in other health-related
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research not known to our research group. These circumstances could have
constituted a crossover bias, contributing to decreased differences between the
intervention and control groups.

Multifactorial effects in the study

Another limitation of this research is that the intervention program with its free
choice of activities makes it unclear exactly which parts of the intervention that
contributed to the difference in GWG, a problem that has been described
previously (108). Factors contributing to success can be the continuous
support, freedom of choice and the wide variety of activities. Still, it is difficult
to define which measure was most effective within the current study design.
The extra time with the midwife or contact with the dietician, both weakly
correlating with GWG, may be important. Being weighed at every visit without
further intervention has been described as having no effect (162, 163), and it
is unclear to what extent frequent weighing affected our study. However,
women in the Mighty Mums intervention reported that being weighed
regularly encouraged them to continue the positive lifestyle changes (105). The
networking between the project, the surrounding community and health centers
might be another influencing factor on GWG (114, 208).

7.2 Pregnancy, a window of opportunity

Midwives describe pregnancy as an opportune time for health interventions
(150, 217). On the other hand, women themselves expressed a conflict between
pregnancy as a motivational period and a period of excuses not to acquire
healthy habits (219). For the pregnant women with obesity, the health-
promoting ambition of the health care service can result in additional demands.
This is likely not the first time the women are addressed with concerns about
their body weight and lifestyle. The women’s acceptance of their actual weight
and lack of motivation for a lifestyle change, as well as sensitivity to being
scrutinized and observed for weight matters, has been suggested to negatively
impact the possibility of engaging in lifestyle issues and may have hindered
some women from participating in the Mighty Mums project (97, 135).

The fact that the public health and community services and society generally
lack structures to handle obesity and promote health living habits might
jeopardize the possibility of succeeding with lifestyle interventions even in
pregnancy. This situation calls for more strategic, national and local support
for evidence in methods and guidance to plan, develop, and implement
effective maternal obesity services (114, 219). Hence, even if healthy living
habits are the individual’s responsibility, potential social and environmental
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factors must also be considered in enabling pregnant women and their families
to make healthy choices (64, 114).

Health agenda in pregnancy

Many barriers exist for both women and health care providers that can affect
the successful initiation of behavioral change during pregnancy (212), which
is in line with the enrolment difficulties experienced in our study. Even if
midwives regard pregnancy as an ideal time for interventions to improve
women’s health (150), they feel it requires greater collaboration with women
and other health and care agencies (113, 114, 217). Also, many health actors
address antenatal care with a request to focus on health behaviors. The midwife
has to consider these competing priorities and women may also have their own
health itinerary (107).

After participating in the Mighty Mums project, the women expressed that they
appreciated support on their own terms in an individual relationship with the
midwife. Working in a partnership about lifestyle changes during pregnancy
gave the chance to manage healthy activities (104). Women have expressed
that beneficial discussions and continuous support from the midwife were
crucial for being able to perform positive health changes (105, 219).

7.3 Time with the midwife

Two extra midwives’ appointments were planned for the intervention group
(Study I). The extra time with the midwife, and not the exact content of the
visit, may have helped empower the women in the intervention to succeed with
the lifestyle project. In the pilot study of Mighty Mums, there was a similar
number of visits (13) of women in the intervention and control group, pointing
out that the intervention did not depend on more personal resources, perhaps
due to the extra time invested at the beginning of pregnancy (220).
Unfortunately, it was not possible to obtain reliable data on the number of
midwife visits for all women during the entire study due to differences in
routines for reporting to the register, both in time and between areas. According
to the Swedish pregnancy register, pregnant women with obesity have more
contacts with the midwife and the doctor (102).
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Midwives’ confidence

One of the important contributions of the Mighty Mums study is that the
midwives had the opportunity to develop skills for working with obesity and
lifestyle issues in everyday clinical work, a topic that midwives in earlier
research have expressed as challenging (140, 143, 212, 217).

Empowerment was one of the pillars of our study, and in this sense not only
the women but also the midwives and other staff were empowered (185).
Feeling confident in advising on GWG is an essential predictor of better
adherence to existing guidelines (137). With the Mighty Mums project, there
was an opportunity for the co-workers to see that their advice made a
considerable difference. An advantage with the Mighty Mums is that the
midwives had access to expertise on nutrition and lifestyle, which is necessary
to feel positive and confident, and to accomplish an efficient and worthy
handling of obesity (64, 139, 221).

Only the most motivated midwives may have opted to join the project of the
Mighty Mums intervention. This has not been studied, but the impression was
somehow that rather few midwives engaged fully in enroling women. If this
was the case, which may take place with voluntary efforts, this might constitute
a selection bias.

7.4 Person-centered working procedure

Several reviews have concluded that GWG interventions, even if successful,
should be more systematically designed and evaluated. Moreover, GWG
interventions should also be based on insights from behavioral science (46,
108, 156, 222). The fundaments of the Mighty Mums project were based on
motivational interviewing, and the person-centeredness of the program and
activities offered were essential features (Study I). Research has shown large
variations in perceptions of person-centered care among health care staff and
how it is valued and conducted clinically (223).

Care providers have expressed that applying person-centeredness implies
higher job strain but also greater working contentment (224). Our intervention
may have managed to be person-centered without extra time consumed or
stressful working conditions as most midwives already have some degree of a
person-centered approach to care. The women in our intervention described
the fruitful discussions and continuous support on their terms, as well as the
opportunity to set their individual goals for lifestyle change as crucial. They
experienced that motivation to control their GWG developed throughout the
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program although not convinced at first that this would be possible (104, 105).
This observation is in line with other studies showing that targeting women’s
capabilities, opportunities, and motivation is needed (219). However, literature
is scarce on person-centered care in pregnant women with obesity. A review
with 10 studies could not demonstrate that person-centeredness improved
health outcomes and care satisfaction in pregnant women with obesity, due to
scarceness of studies with identified person-centered approach in interventions
with GWG in obesity-related pregnancy (180).

7.5 Follow-up of children

It could be expected that mothers who changed lifestyle habits and successfully
restricted their GWG would beneficially have influenced the weight
development of their children at 2.5 years of age. However, our study did not
realize this expectation (Study III). The intervention was perhaps not intense
enough to show significant differences between groups, or the effect of
lifestyle changes may not be evident until later in the child’s life.

To intervene during pregnancy may be too late and the time too limited to
positively influence the weight and the health of the child. This position is
consistent with a consensus statement from multidisciplinary experts which
concluded that actions to control pre-pregnancy weight and lifestyle should be
emphasized and that early life adversities may extend into adulthood (225).

In parallel to this contention, women in the Mighty Mums intervention group
expressed in a qualitative study that they wished that health care also had
provided support after childbirth to increase the possibility of maintaining a
long-term healthy lifestyle. Child health care offers support to the family
regarding lifestyle issues, but the women expressed a wish for personal advice
for themselves in the childbearing period (104). This has been stated in other
studies (101, 117, 151).

Lost to follow-up

A weakness of the original project was that it was not randomized and that only
65% of eligible pregnant women were invited. After 2.5 years, it was possible
to contact only 65% of the intervention women and 76% of the controls from
the initial study. These numbers are similar to figures often seen in follow-up
studies, where success rates of 35% to 88% have been reported (225, 226). The
uneven distribution of women lost to follow-up between groups, with a higher
proportion in the intervention group, might be explained because the women
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in the intervention group were living in more demanding sociodemographic
conditions, were less fluent in Swedish and had more children.

There was also an uneven distribution of women between groups at inclusion
in that the midwives were less active in recruiting in the control area (218).
However, sociodemographic factors were controlled for in the analyses.
Because many women were not included (Study 1) and also lost to follow-up
(Study III), the results may have been impacted, hiding an effect of the
intervention on child weight.

Intervention effect on child BMI

Other interventions have also been unsuccessful in demonstrating a difference
in child BMI after lifestyle interventions during pregnancy, even with intense
and lavish efforts (227-231). A systematic review showed that it was not
possible to draw overall conclusions on the influence of antenatal interventions
on measures of obesity in early childhood due to the heterogeneity of the
methodology and reported offspring outcomes (226). However, significantly
lower subscapular skinfold thickness at 12 months of age has been shown in
children of mothers in an intervention (229) and significantly lower weight-
for-age z-score at 12 months in another (232).

High (67-80%) adherence to the antenatal intervention protocol has been
suggested as a reason for success in limiting GWG (64, 233). The PP in the
Mighty Mums project had a predefined inclusion level of “partly following”
the protocol. Thus, a more demanding predefined level could have resulted in
a larger difference in GWG and outcome differences at 2.5 years. However,
that would have presented a highly selected study population that would not be
representative of pregnant women with obesity.

Limiting prenatal weight may be more successful than reducing GWG.
Simultaneously, targeting women and couples most likely to be planning a
pregnancy while promoting the health of all women of child-bearing age, has
been suggested to be the most effective approach to improving preconception
health (234), even if such interventions are scarce given that not all
pregnancies are planned (165). Lifestyle interventions after and between
pregnancies might present a more effective way to support women to
successfully reduce weight successfully (235).

Reaching a larger target population and including more professionals

throughout the health care chain and different parts of the community have
been suggested as potential ways to deal with the increasing rate of childhood
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obesity (64, 113, 114, 164, 226). In Sweden, the other parent to-be or a relative
often joins the women on the visits to antenatal care, and such behaviour was
also welcomed on the extra visits for the current project. Only a few used this
possibility, conceivably because body weight and female health were
considered the pregnant women’s own concern and responsibility. Women
have expressed the importance of social support. Accordingly, a more active
involvement with the partner and other representatives of the close network
could have facilitated lifestyle changes for the women with a more forceful
effect on the child’s BMI (104, 105).

7.6 Health economy

Costs for healthcare were approximately SEK 10,000 higher in women
participating in the Mighty Mums intervention than in women receiving
standard antenatal care and appear to have been mainly sensitive to
complications (Study II). This cost can be compared to an extra cost of SEK
12,830 in a similar Swedish study, with more negligible differences in GWG
between groups (including actual costs for the intervention, healthcare during
pregnancy, delivery and neonatal care and productivity loss) (43). The costs
for interpreter services were reported separately. In addition to causing extra
antenatal costs, this difference in background characteristics could potentially
result in additional costs for overall health care. This was not possible to derive
using the retrospectively collected data used in this study.

Power

A limitation with the Mighty Mums project is that it is underpowered for
economic data, which is common in studies in which economic evaluation is
added to the main study design at a later stage (236). The sample size in the
project is not large enough to reject the null hypothesis of no difference
between the groups.

Another limitation was that cost data were not available for most of the women
in the intervention and control group. Additionally, when collecting data
retrospectively from the hospital records, the register did not fully associate
costs and specific health encounters, which led to an inability to deduce
whether costs for the specialized antenatal care included costs for the hospital
admission during labor and delivery.
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Costs in perspective

In combination with apparent missing data on costs for specialized antenatal
care for a group of participants in the control group, the increase in costs
resulting from the intervention appears to be exaggerated. The dietician group
and individual meetings with a dietician were the most expensive sub-
interventions in this study, but the costs for these services were also highly
related to the number of people participating, and costs per participant could
thus be decreased through increased participation if the program was provided
to a larger population. Also, the meetings with a dietician is a free service to
all pregnant women in antenatal care in Gothenburg and take place regardless
of the project, and in the data it was evident that women in the control group
had dietician contact.

Although the Mighty Mums antenatal lifestyle intervention has demonstrated
effectiveness in reducing GWG, particularly in women adhering to their set
goals, limitations in data collection make crucial estimations of its cost-
effectiveness challenging. Differences in characteristics and data availability
between study groups make assessing of opportunity costs unfeasible. The
additional cost for the intervention was small compared to the total cost for
antenatal care in this patient group, summing up to the cost of three
pregnancies.

Additional costs attached to developing and implementing the intervention
were likely, but those were not documented and possible to retrieve
retrospectively. Future studies should ensure that all costs associated with
implementing such interventions are explored (237). It should be natural to
include expenses in the regular education of the staff to carry out the guidelines
for managing overweight and obesity in pregnancy.

The person-centered aspects of the intervention reflect the transition in
Swedish healthcare to meet patients on a more individual basis and according
to Swedish law, health care should be person-centered (183). The findings
regarding the sub-interventions may be used to guide future initiatives. The
costs varied from small (e.g., pedometers) to more resource-intense activities
such as dietician visits. However, the one-way sensitivity analyses indicated
that at least some more resource-consuming activities (e.g. dietitian contacts
and aqua aerobics) were more frequent in women who managed better to
restrict their GWG.
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Is it worth it?

Studies indicate small effects on GWG and costs that are not negligible, which
requires that before introducing similar interventions, evidence is needed of
their potentially beneficial effects on other aspects of care or the health of
pregnant women with a BMI >30 (43, 44). A value needs to be set on the
potential health effects being measured to decide how much society is willing
to pay for a specific decrease in GWG to conclude the actual value of such an
intervention. This depends on the true effect of decreasing GWG, which has
been discussed in a health economic evaluation of interventions to reduce
GWG. In this study, the chosen threshold was found to affect the cost
effectiveness of said interventions (238).

The same applies to acceptable costs for reducing adverse maternal outcomes,
such as gestational diabetes or hypertensive disease in pregnancy (239). It has
been reported that if one third of women with obesity could manage to keep
their GWG <9.5 kg, society could save EUR 1,000,000 yearly (43).

More research is needed on the long-term effects of decreasing GWG through
antenatal care interventions, including their potential effects on health-related
QoL. Such research would enable comparisons of cost-effectiveness with other
health care interventions. Future studies also need to clarify whether pregnancy
is a beneficial period to create change in healthy lifestyles, or if interventions
should rather be offered before pregnancy or after birth.

This study was not designed to examine long-term effects or costs. An
intervention such as this will affect behavior in the future, and thus potentially
have beneficial effects on the health of mother and child in the long run. Such
beneficial effects can also have a health-economic impact. The current study
mainly evaluated the effect on body weight and some health parameters. There
might have been effects on physical activity and food choices that we did not
capture and that might have had health potential.

The Mighty Mums study shows that a lifestyle intervention in antenatal care
addressing women with a BMI >30 resulted in significantly lower GWG,
significantly lower weight retention at the postnatal check-up and significantly
more women being successful in limiting GWG to less than 7 kg, if they
followed the individually planned lifestyle changes. Other pregnancy-related
lifestyle studies are in accordance with our results, i.e. nutritional advice alone
or in combination with guidance on physical activity affect GWG (44, 159,
205, 240-243). This finding is also supported by reviews and meta-analyses on
lifestyle interventions in pregnancy (46, 81, 108, 155, 157, 158, 162).
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Less is more

Notable findings from interventions are that more intense interventions do not
always give the best results (161, 197, 243), and that using brochures and
websites should not be undervalued (241, 242). However, only registering
body weight during pregnancy does not seem sufficient to affect GWG (162,
163).

One explanation why less ambitious and less costly interventions can be more
successful — like the one presented here — could be that pregnant women with
a BMI >30 request accurate and appropriate information about the benefits of
limited GWG (104, 105, 139, 221), which can be done in group settings, by
brochures or electronically (219, 244). Having the previous experience of
being addressed in a judgmental or stigmatizing way about body weight in
health care, it might be more comfortable with a contact that is not face-to-face
(159, 245).

As for most women, women with obesity communicate and receive
information on social media and have expressed the need for unambiguous
straightforward and concrete advice regarding a healthy lifestyle, diet and
types of exercise during pregnancy — as an alternative to the ever-changing
media messages to combat unhelpful internal dialogues regarding eating (143).
The future for lifestyle interventions may lie in digital evidence-based and
quality-secured solutions, with applications, automatic feedback and more
independent adaptations (219, 244). This can be done in a person-centered
manner where the women take responsibility for their health and care and get
individualized support according to needs, capacity and individual preference.
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8 Conclusion

The Mighty Mums project, with relatively modest add-ons in the routine visits
in antenatal care, showed that it is feasible and economically viable to guide
pregnant women with obesity towards everyday lifestyle changes that decrease
GWG and reduce weight retention after pregnancy. The input from health care
services can be limited with little extra time from midwives and other health
professionals, being achieved by organizing group activities and networking
with health activities offered by the surrounding society.

However, the project’s success implies a considerable effort from the women,
investing time and effort into proper eating habits and physical activity.
Logbook discussions with the midwife and dietician consultation correlated
significantly with reduced GWG and were success factors, as were the
possibility to choose freely from activities, have an individual level of
engagement and obtain personal support. How a larger proportion of women
can be attracted to take part in this kind of lifestyle program and have full
advantage of the activities needs to be investigated.

The intervention could not demonstrate an effect on the offspring’s BMI at 2.5
years of age, even with a reduced GWG in the intervention group. This finding
is in line with a growing body of evidence that interventions during pregnancy
to prevent childhood obesity are performed too late, and that reducing the
prevalence of preconceptional or postpartum obesity may be more effective.
However, more challenging sociodemographic statuses could have offset some
of the intervention effect on the child 2.5 years after the intervention.

The costs of participating in the intervention were slightly higher. Still, this
cost was only a small portion of the total cost of antenatal and perinatal care.
Moreover, the cost per kilogram reduction in GWG was moderate, particularly
in women who participated actively in the intervention..

The view on obesity and associated ill-health needs a broader perspective,
collaboration between different health-actors and transition of care. To
accomplish prevention of obesity, consensus is necessary in society and stake
holders have to take brave decisions.
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9 Future perspectives

The findings in the Mighty Mums study suggest that a lifestyle program in
pregnancy can reinforce the focus on health in antenatal care and contribute to
restrict GWG for women with obesity. To be able to continue making healthy
choices, the women should be given the opportunity to continue discussions at
the postpartum check-up and be offered further monitoring. For a full impact,
women should meet the same message on obesity and lifestyle
recommendations in all health care settings and in the surrounding society.

In an optimal setting, women should receive information about the risks with
obesity and be offered advice on healthy weight from the healthcare system
before pregnancy. Because almost a fourth of pregnant women are born outside
Sweden, it is vital to adapt health and antenatal care strategies to meet
ethnically more diverse populations. Prenatal lifestyle interventions on health
behaviour and in different socio-economic settings should be considered,
picking up lifestyle issues more widely before and between pregnancies.

Activities in our project that correlated significantly with GWG (extra midwife
visits, advice on food and physical activity, dietician), together with mandatory
weighing, have been captured in regional guidelines and routine antenatal care
in Region Vistra Gotaland. It is important to emphasize that implementing
guidelines and optimal care in obesity requires a supportive management and
a general consensus in the organization that obesity and healthy habits are
essential issues. For the complete picture and long-term impact on the mother’s
and child’s future weight development, further research on the monitoring of
obesity in pregnancy and antenatal care is needed, taking in theories of
participatory learning and action for more realistic measures and evaluation.

More research is important to establish the actual value of decreasing GWG,
both for decision-makers and patients. We also need to study which
interventions are most effective and when they are most beneficially performed
in the long-term perspective

Further engagement with person-centered care may enhance the outcome of
similar interventions in the future, especially in a more socially and ethnically
diverse population that will involve even greater challenges on the health care
organization. Health technology, which was not a topic for the Mighty Mums
intervention, will also need to be investigated as a valuable tool in antenatal
care when developing new guidelines and methods to engage in GWG
endeavors.
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11 Appendix 1

Appendix 1. Logbook used in the project by the midwife and the woman
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VIKTiga mammor

Livsstilstorandring

med fokus pé

dig och ditt barn

- en satsning for dig som ar gravid och har
BMI>30 vid inskrivningen 1
modrahidlsovarden
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Vilkommen att delta i projektet VIKTiga mammor!

Projektet VIKTiga mammor dr en satsning pa livsstilen med
fokus pd mat och motion. Projektet syftar till att 6ka chanserna
till en bittre hilsa for dig och ditt barn.

Internationell forskning har visat att samordnade insatser runt
kost och aktivitet ger bést resultat for lamplig viktokning under
graviditet. Om gravida med hogt BMI far motiverande samtal
hos barnmorska gér de upp mindre 1 vikt och viger mindre pa
efterkontrollen &n kontrollgruppen. Det har ocksa visats att
gravida med hogt BMI via kostinformation fran dietist kan
minska sitt energiintag och sin viktuppgéang jamfort med
kontrollgruppen.

Vad innebir VIKTiga mammor?

Du som har ett BMI>30 vid inskrivningen i mddrahélsovarden
Goteborg och gir pA MVC 1 véstra, centrala, Ostra eller nordostra
Goteborg kommer under 2011 att tillfrdgas om att delta 1
VIKTiga mammor. Néar du fétt information och tagit stillning till
projektet kan du vélja om du vill delta eller inte.

Om du viljer att inte delta i VIKTiga mammor kommer din
graviditet att foljas pa sedvanligt sédtt inom basprogrammet for
modrahélsovard.

Om du viljer att delta i VIKTiga mammor far du skriva pa ett
Samtyckesformulir samt komma pé ett
extra inskrivningssamtal sa tidigt i graviditeten som mojligt.



Forsta besoket inom projektet dr ett motiverande samtal da du
och barnmorskan kommer 6verens om att du:

e foljer VIKTiga mammors uppligg med extra samtal hos
barnmorska med viktkontroller och uppf6ljning av mat/motion

e deltar 1 gruppinformation hos mddrahilsovéirdsdietisten

e fir ett FaR® (Fysisk aktivitet pa Recept) 1 samrad med
barnmorskan

o far ett MoR (Matordnings Réad) i samrad med barnmorskan

Under graviditeten kommer dessutom en del av varje samtal hos
barnmorskan att handla om livsstilssatsningen pa mat och fysisk
aktivitet och uppfoljningen av denna.

Hjalpmedel:
Kartlaggningsformulér (fran MHV-hemsidan) - kan anvindas
av barnmorskan och dig for att hitta styrkor och svagheter vad
giller aktuella mat- och motionsvanor

FaR® (Fysisk aktivitet pd Recept) fran Receptblock - skrivs av
barnmorska i samrad med dig. Du tar med dig receptet till
foreslagen instans (Hélsotek, sjukgymnast, trdningsanldggning
etc) eller utfor egen aktivitet, exempelvis promenader.
Uppfoljning sker vid besoken hos barnmorskan.

MoR (Matordnings Rad) - barnmorskan och du kommer
overens om nivan pa kostraden. Man kan t ex anvinda
Matforslag, 5 Kostrdd mm material (frdan MHV-hemsidan).
Uppfoljning sker vid barnmorskebesoken,

vid behov mha Matbok eller Kostanamnes.

Dietist - Kostinformation i grupp vid tre tillfillen,
bokas av barnmorska (i Obstetrix eller enligt lokala rutiner).

6Vl‘igt - t ex basséngtraning, stavgang, stegriknare, hilso-
pedagog, Hilsotek/lots, Idrott och Fritid, gym, studieférbund



Enkit att besvara vid forsta besoket:

1. Hur uppfattar du ditt allménna hélsotillstind under de 3 méinaderna
innan du blev gravid?

i m m m mi m
Mycket bra Bra Varken bra el diligt  Daligt Mycket daligt Vet ej

2. Hur ofta dter du gronsaker - alla sorter, baljvéxter och rotfrukter
(utom potatis), farska, frysta, konserverade, stuvade, gronsaksjuicer,

gronsakssoppor?
O O O O O
Négra g/man  Nagra g/v 1g/d 2 g/d 3 g/d el mer

3. Hur mycket tid dgnade du en vanlig vecka at mattligt anstrangande
aktiviteter (ex raska promenader/cykling, tradgards- och tyngre
hushallsarbete) fore graviditeten?
m i i m i
Ingen alls  Hogst 1 tim 1-3 tim 3-5tim 5 tim el mer

4. Jag upplever att jag sjdlv kan paverka min hilsa
O O O O O
Stammer helt Stdmmer delvis Stdmmer litet Stdmmer inte Vet ej

5. Jag kommer att kunna genomfora forandringar vad géller mat och
motion under graviditeten
m m m m m
Stammer helt Stdmmer delvis Stimmer litet Stdmmer inte Vet ¢j

Andra tankar och funderingar runt mat, fysisk aktivitet och vikt?




Loggbok

Besok 1, cav 10-12 (ett extrabesok 1-2 v efter inskrivning 2)

Datum: Vikt:............. kg
Motion Mat Annat
FaR® delas ut MoR gas igenom (hélsa, kdnslor, tankar)
Vald aktivitet: [ | Matforslag [ ] Enkiten ovan

[ 5 kostrad besvarad

Hur ofta? Hur ldnge?

[ ]Info Stegriknare
[ ] Info Stavar
[ ] Info Bassingtriining

[ ] Annat kostrad, vad?

[ ] Info Grupptriff dietist

Besok 2, cav 16

(ett extra besok 4-6 v efter Besok 1)

Datum: Vikt:............. kg
Motion: Mat Annat

Uppfoljning FaR® Uppfoljning MoR (hélsa, kdnslor, tankar)
[ | Foljt FaR® [ | Féljt MoR

[ ] T stort sett foljt FaR® |[ |1 stort sett foljt MoR

[ ] Delvis foljt FaR® [ | Delvis f5ljt MoR

[ ] Ej foljt FaR® [ ] Ej foljt MoR

[ ]evnytt FaR® [ ]ev nytt MoR

Kommentar? Kommentar? [ ] Haft kontakt med

[ ] Anvint stegraknare
|:| Anvint stavar

[ ] Grupptraff dietist

Annan vardgivare/
instans ang vikten
Om ja, vilken/vem?




Loggbok

Besok 3, ca v 20 (ev extra MV C-besok )

Datum: Vikt:............. kg

Motion: Mat Annat

Uppfdljning FaR® Uppfdljning MoR (hélsa, kdnslor, tankar)

[ | Foljt FaR® [ ] Fsljt MoR

[ ] T stort sett foljt FaR® | [ |1 stort sett foljt MoR

[ ] Delvis foljt FaR® [ | Delvis fsljt MoR

(] Ej foljt FaR® [ Ej foljt MoR

[ ]evnytt FaR® [ ]ev nytt MoR

Kommentar? Kommentar? [ ] Haft kontakt med
Annan vardgivare/
instans ang vikten
Om ja, vilken/vem?

[ ] Anvint stegraknare

[ ] Anvint stavar [ ] Grupptraff dietist

Besok 4, ca v 25 (ordinarie MVC-besok )

Datum: Vikt:............. kg

Motion: Mat Annat

Uppfoljning FaR® Uppfoljning MoR (hélsa, kénslor, tankar)

[ | Foljt FaR® [ | Fsljt MoR

[ ] T stort sett foljt FaR® | [ |1 stort sett foljt MoR

[ ] Delvis foljt FaR® [ | Delvis foljt MoR

(] Ej foljt FaR® [ Ej foljt MoR

[ levnytt FaR® [ ] ev nytt MoR

Kommentar? Kommentar? [ ] Haft kontakt med
Annan vardgivare/
instans ang vikten
Om ja, vilken/vem?

[ ] Anvint stegriknare

|:| Anvént stavar

[ ] Grupptraff dietist




Loggbok

Besok 5, ca v 30-33

(ordinarie MVC-besok )

Datum: Vikt:............. kg

Motion: Mat Annat

Uppfdljning FaR® Uppfdljning MoR (hélsa, kdnslor, tankar)

[ | Foljt FaR® [ ] Fsljt MoR

[ ]1 stort sett foljt FaR® | [ ] 1 stort sett foljt MoR

[ | Delvis foljt FaR® [ ] Delvis foljt MoR

] Ej foljt FaR® ] Ej foljt MoR

[ ]evnytt FaR® [ ]ev nytt MoR

Kommentar? Kommentar? [ ] Haft kontakt med
Annan vardgivare/
instans ang vikten
Om ja, vilken/vem?

[ ] Anvint stegriknare

[ ] Anvint stavar [ ] Grupptraff dietist

Besok 6, ca v 35-37

(ordinarie MVC-besok )

Datum: Vikt:............. kg

Motion: Mat Annat

Uppfoljning FaR® Uppfdljning MoR (hilsa, kénslor, tankar)

[ | Foljt FaR® [ ] Fsljt MoR

[ ]1 stort sett foljt FaR® | [ ]I stort sett foljt MoR

[ | Delvis foljt FaR® [ ] Delvis foljt MoR

L] Ej foljt FaR® ] Ej foljt MoR

[ ]evnytt FaR® [ ]ev nytt MoR

Kommentar? Kommentar? [ ] Haft kontakt med
Annan vardgivare/
instans ang vikten
Om ja, vilken/vem?

[ ] Anvint stegriknare

|:| Anvint stavar

[ Grupptriaff dietist




Loggbok

Besok 7, vid efterkontrollen

(ordinarie MV C-besok )

Datum: Vikt:............. kg
Motion: Mat Annat

Uppfoljning FaR® Uppfoljning MoR (hélsa, kdnslor, tankar)
[ | Foljt FaR® [ ] Fsljt MoR

[ ] 1 stort sett foljt FaR® |[ |1 stort sett foljt MoR

[ ] Delvis foljt FaR® [ | Delvis fsljt MoR

(] Ej foljt FaR® [ Ej foljt MoR

[ levnytt FaR® [ ] ev nytt MoR

Kommentar? Kommentar?

[ ] Anvint stegriknare | [_| Grupptraff dietist

|:| Anvént stavar
[ ] Deltagit bassing

Frivillig sammanfattning:
Hur har det gatt m FaR®?

Trafft 1 2 3

(ringa in traffar m nérvaro)

Frivillig sammanfattning:
Hur har det gatt m MoR?

[ ] Enkiten nedan
besvarad

[ ] Haft kontakt med
Annan vardgivare/
instans ang vikten
Om ja, vilken/vem?




Enkait att besvara vid efterkontrollen:

1. Hur uppfattar du ditt allmédnna hélsotillstdnd?
O O O O O O
Mycket bra Bra Varken bra el diligt  Daligt Mycket daligt Vetej

2. Hur ofta dter du gronsaker - alla sorter, baljvaxter och rotfrukter
(utom potatis), farska, frysta, konserverade, stuvade, gronsaksjuicer,

gronsakssoppor?
| | | O O
Négra g/mdn  Nagra g/v 1 g/d 2 g/d 3 g/d el mer

3. Hur mycket tid dgnar du en vanlig vecka at méttligt anstrangande
aktiviteter (ex raska promenader/cykling, tradgards- och tyngre

hushallsarbete)?
| O O | O
Ingen alls  Hogst 1 tim 1-3 tim 3-5tim 5 tim el mer

4. Jag upplever att jag sjdlv kan paverka min hilsa
O O O O O
Stammer helt Stdmmer delvis Stimmer litet Stdmmer inte Vet ¢j

5. Jag har kunnat genomf6ra fordndringar vad géller mat och motion
under graviditeten
i i m m m
Stimmer helt Stdmmer delvis Stdmmer litet Stdmmer inte Vet ej

Eventuella egna synpunkter?




Ev noteringar frén ansvarig barnmorska:

Ansvarig barnmorska, namn och MVC:

Vid fragor om VIKTiga mammor, kontakta:

Karin Haby, dietist
Kaserntorget 11b
411 18 Goteborg
0738-364800

Lena Willesson Anna Glantz

Samordnande barnmorska Modrahidlsovardsoverlakare
Primérvardskansliet Primérvardskansliet
Lillhagsparken 6 Lillhagsparken 6

422 50 Hisings Backa 422 50 Hisings Backa
0703/439275 0705-086638

Glom inte att skicka loggboken till dietist Karin Haby efter avslutad efterkontroll!



Liankar:
http://www.vgregion.se/beslutstodfetma
http://www.thi.se/far
http://www.vgregion.se/far

http://www .slv.se

Broschyrer:

Vira kroppar dr gjorda for rorelse (6 sprak) bestills hos
gunilla.sigursdottir@vgregion.se, tfn 346 06 45

Balansbroschyrer (13 sprék) bestélls hos
annika.nilsson-green@vgregion.se, tfn 63 08 61

Adresser, telefonnummer till Hilsotek, FaR mm, per omrade:

Angered:

e Halsoteket i Angered, Kultivatorgatan 4, Angereds Centrum
www.goteborg.se/halsoteketangered

Samordnare moa.hallmyr.lewis@angered.goteborg.se
tel 365 11 44, 0736-65 10 92
FaR: Sjukgymnast Jennifer Skoglund, tfn 0707-80 65 14

Halsoteket har hélsoradgivning, traning, foreldsningar, kurser mm

Centrum-Linné-Majorna:

e Hilsolots, ingen besoksadress
www.halsolots.se

Utvecklingsledare sanna.olund@majornalinne.goteborg.se
tel 365 90 66

FaR: Sjukgymnast Anna Orwallius, tel 365 91 65

Kan konsulteras ang FaR och att komma igang med fysisk aktivitet

Hélsolots har féreldsningar, powerpromenader med barnvagn mm.



Kortedala-Bergsjon:

e Hilsoteket i Kortedala/Bergsjon, Kvartsekelsgatan 13 ¢
www.goteborg.se/halsoteketkortedalabergsjon

Hélsosamordnare anna.laursdotter.garpvall@bergsjon.se
tel 365 44 70

FaR: Sjukgymnast Pernilla Sill, nas via Hilsoteket
Haélsoteket ordnar gympa, hélsokurser, avslappning mm
e Livsstilsmottagningen Gamlestadstorgets VC (for listade patienter)

Distriktsskoterska Kristina Hesslind
tel 031-345 07 00

Kurser i livsstilsforandringar vid 6vervikt samt rokavvanjning

Vister:
e Hilsoteket i Vister, Frolunda Kulturhus,
www.halsoteket.goteborg.se

Samordnare elisabeth.nyberg@frolunda.goteborg.se
tel 366 28 64, 0736-662000

FaR: Sjukgymnast Marina Ericsson, 076-130 13 54
Halsoteket har kurser,drop in-motion, féredrag och radgivning i hilsofragor

Oster:

e Hilsoteket Orgryte och Hirlanda, Kulturhuset Kéken
www.goteborg..se/kaken

Hiélsoinformator johanna.ronnqvist@harlanda.goteborg.se
tel 365 51 84, 0702- 08 53 97

FaR: Sjukgymnast Malin Strand

Haélsoteket har foreldsningar, drop-in, sjdlvhjalpskurser, danstraning mm

Andra forslag pa kontakter (géller hela stan):

Idrott och Fritid: vattengympa, stavgang, styrketraning for gravida
Kristina Arons: 0707 - 24 16 93 (Nordost)
Hilda Johansson: 0707 - 61 01 65 (Centrum Vister)



12 References

1.  WHO. Fact sheet https://www.who.int/news-room/fact-
sheets/detail/obesity-and-overweight Accessed 211221

2. WHO. Health topics https://www.euro.who.int/en/health-
topics/noncommunicable-diseases/obesity/data-and-statistics Accessed 211221

3. Folkhilsomyndigheten. Public health authority. Oppna jamforelser
https://www.folkhalsomyndigheten.se/contentassets/ec714fca0b0145eab3d79245
11550a74/oppna-jamforelser-folkhalsa-2019-18076.pdf Accessed 211221

4.  Livsmedelsverket. Riksmaten ungdom 2016-2017. Sé ater ungdomar i
Sverige. Livsmedelverkets rapportserie nr 14 2018
https://www.livsmedelsverket.se/globalassets/publikationsdatabas/rapporter/2018
/2018-nr-14-riksmatenungdom-huvudrapport_del-1-livsmedelskonsumtion.pdf
Accessed 211221

5. Folkhilsomyndigheten. Public health authority. Overvikt och fetma
https://www.folkhalsomyndigheten.se/livsvillkor-levnadsvanor/fysisk-aktivitet-
och-matvanor/overvikt-och-fetma/ Accessed 211221

6.  Woolford SJ, Sidell M, Li X, Else V, Young DR, Resnicow K, et al.
Changes in Body Mass Index Among Children and Adolescents During the
COVID-19 Pandemic. JAMA. 2021 Oct 12;326(14):1434-6. PubMed PMID:
34448817. Pubmed Central PMCID: 8511973.

7. NHS. National Health Services. National Child Measurement Programme
https://digital.nhs.uk/data-and-information/publications/statistical/national-child-
measurement-programme/2020-21-school-year Accessed 211221

8.  Gortmaker SL, Swinburn BA, Levy D, Carter R, Mabry PL, Finegood DT,
et al. Changing the future of obesity: science, policy, and action. Lancet. 2011
Aug 27;378(9793):838-47. PubMed PMID: 21872752. Pubmed Central PMCID:
3417037.

9.  Greenway FL. Physiological adaptations to weight loss and factors
favouring weight regain. Int J Obes (Lond). 2015 Aug;39(8):1188-96. PubMed
PMID: 25896063. Pubmed Central PMCID: 4766925.

10. Guyenet SJ, Schwartz MW. Clinical review: Regulation of food intake,
energy balance, and body fat mass: implications for the pathogenesis and
treatment of obesity. J Clin Endocrinol Metab. 2012 Mar;97(3):745-55. PubMed
PMID: 22238401. Pubmed Central PMCID: 3319208.

11.  Juul F, Hemmingsson E. Trends in consumption of ultra-processed foods
and obesity in Sweden between 1960 and 2010. Public Health Nutr. 2015
Dec;18(17):3096-107. PubMed PMID: 25804833.

60



12.  Magnusson M, Sorensen TI, Olafsdottir S, Lehtinen-Jacks S, Holmen TL,
Heitmann BL, et al. Social Inequalities in Obesity Persist in the Nordic Region
Despite Its Relative Affluence and Equity. Current obesity reports. 2014;3:1-15.
PubMed PMID: 24533235. Pubmed Central PMCID: 3920028.

13. Maillot M, Darmon N, Drewnowski A. Are the lowest-cost healthful food
plans culturally and socially acceptable? Public Health Nutr. 2010
Aug;13(8):1178-85. PubMed PMID: 20105388. Pubmed Central PMCID:
4103898.

14. Rao M, Afshin A, Singh G, Mozaffarian D. Do healthier foods and diet
patterns cost more than less healthy options? A systematic review and meta-
analysis. BMJ open. 2013 Dec 5;3(12):¢004277. PubMed PMID: 24309174.
Pubmed Central PMCID: 3855594.

15. Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie
ML, et al. The global obesity pandemic: shaped by global drivers and local
environments. Lancet. 2011 Aug 27;378(9793):804-14. PubMed PMID:
21872749.

16. Hall KD, Ayuketah A, Brychta R, Cai H, Cassimatis T, Chen KY, et al.
Ultra-Processed Diets Cause Excess Calorie Intake and Weight Gain: An
Inpatient Randomized Controlled Trial of Ad Libitum Food Intake. Cell
metabolism. 2019 Jul 2;30(1):226. PubMed PMID: 31269427. Pubmed Central
PMCID: 79591009.

17. Puhl RM, Latner JD. Stigma, obesity, and the health of the nation's
children. Psychological bulletin. 2007 Jul;133(4):557-80. PubMed PMID:
17592956.

18. 'WHO. Weight bias and stigma https://www.euro.who.int/en/health-
topics/noncommunicable-diseases/obesity/publications/2017/weight-bias-and-

obesity-stigma-considerations-for-the-who-european-region-2017 Accessed
211221

19. Pulgaron ER. Childhood obesity: a review of increased risk for physical
and psychological comorbidities. Clinical therapeutics. 2013 Jan;35(1):A18-32.
PubMed PMID: 23328273. Pubmed Central PMCID: 3645868.

20. Barton M. Childhood obesity: a life-long health risk. Acta pharmacologica
Sinica. 2012 Feb;33(2):189-93. PubMed PMID: 22301858. Pubmed Central
PMCID: 4010330.

21. Generation-PEP. PEP-rapporten Har alla barn samma forutsittningar for
god hilsa? https://generationpep.se/media/2395/2002_genpep_rapporten_-
digital.pdf Accessed 220105

22. Svensson V, Ek A, Forssen M, Ekbom K, Cao Y, Ebrahim M, et al. Infant
growth is associated with parental education but not with parental adiposity -

61



Early Stockholm Obesity Prevention Project. Acta Paediatr. 2014
Apr;103(4):418-25. PubMed PMID: 24387055.

23. Censin JC, Peters SAE, Bovijn J, Ferreira T, Pulit SL, Magi R, et al. Causal
relationships between obesity and the leading causes of death in women and
men. PLoS genetics. 2019 Oct;15(10):e1008405. PubMed PMID: 31647808.

24.  Afshin A, Forouzanfar MH, Reitsma MB, Sur P, Estep K, Lee A, et al.
Health Effects of Overweight and Obesity in 195 Countries over 25 Years. The
New England journal of medicine. 2017 Jul 6;377(1):13-27. PubMed PMID:
28604169. Pubmed Central PMCID: 5477817.

25. THME. Institute for Health Metrics and Evaluation. Measuring what
matters 2021. Available from: https://www.healthdata.org/news-release/lancet-
latest-global-disease-estimates-reveal-perfect-storm-rising-chronic-diseases-and
Accessed 211226

26. Abdelaal M, le Roux CW, Docherty NG. Morbidity and mortality
associated with obesity. Annals of translational medicine. 2017 Apr;5(7):161.
PubMed PMID: 28480197. Pubmed Central PMCID: 5401682.

27. Haslam DW, James WP. Obesity. Lancet. 2005 Oct 1;366(9492):1197-209.
PubMed PMID: 16198769. Epub 2005/10/04.

28. Strauss RS. Childhood obesity and self-esteem. Pediatrics. 2000
Jan;105(1):e15. PubMed PMID: 10617752.

29. Stunkard AJ, Faith MS, Allison KC. Depression and obesity. Biological
psychiatry. 2003 Aug 1;54(3):330-7. PubMed PMID: 12893108.

30. YangJ, HuJ, Zhu C. Obesity aggravates COVID-19: A systematic review
and meta-analysis. Journal of medical virology. 2021 Jan;93(1):257-61. PubMed
PMID: 32603481. Pubmed Central PMCID: 7361606.

31. Swinburn BA, Kraak VI, Allender S, Atkins VJ, Baker PI, Bogard JR, et al.
The Global Syndemic of Obesity, Undernutrition, and Climate Change: The
Lancet Commission report. Lancet. 2019 Feb 23;393(10173):791-846. PubMed
PMID: 30700377.

32. Editorial. Women are the key to sustainable development. The Lancet.
2015;Volume 386I(ISSUE 9999).

33. OECD. The Heavy Burden of Obesity - The Economics of Prevention
2019. Available from: https://www.oecd.org/health/the-heavy-burden-of-obesity-
67450d67-en.htm Accessed 211225

34. Candari J-C, Cylus, J., Nolte, E. Assessing the economic costs of unhealthy
diets and low physical activity, An evidence review and proposed framework.
European Observatory on Health Systems and Policies. 2017.

35. Stenholm S, Head J, Aalto V, Kivimaki M, Kawachi I, Zins M, et al. Body
mass index as a predictor of healthy and disease-free life expectancy between

62



ages 50 and 75: a multicohort study. Int J Obes (Lond). 2017 May;41(5):769-75.
PubMed PMID: 28138135. Pubmed Central PMCID: 5418561.

36. Andersson E, Welin, K-O., Steen Carlsson, C. Kostnader for fetma i
Sverige idag och ar 2030, IHE — Institutet for Hilso- och Sjukvérdsekonomi.
2018 https://ihe.se/wp-content/uploads/2018/06/THE-Rapport-2018 3 .pdf.
Accessed 220127

37. Marcus C. Fetma ger varden en tuff utmaning. Lakartidningen. 2011 Dec
7-13;108(49):2565. PubMed PMID: 22468395. Epub 2012/04/04.
Beteendemodifikation--enda rimliga terapin vid fetma hos barn och vuxna.

38. Andersson D, Fransson A. Kalorier kostar - en ESO-rapport om vikten av
vikt. Finansdepartementet, 2011. http://eso.expertgrupp.se/wp-
content/uploads/2013/07/ESO-2011_3-till-webben.pdf Accessed 220104

39. Narbro K, Jonsson E, Larsson B, Waaler H, Wedel H, Sjostrom L.
Economic consequences of sick-leave and early retirement in obese Swedish
women. International journal of obesity and related metabolic disorders : journal
of the International Association for the Study of Obesity. 1996 Oct;20(10):895-
903. PubMed PMID: 8910092. Epub 1996/10/01.

40. Moran PS, Wuytack F, Turner M, Normand C, Brown S, Begley C, et al.
Economic burden of maternal morbidity - A systematic review of cost-of-illness
studies. PLoS One. 2020;15(1):e0227377. PubMed PMID: 31945775. Pubmed
Central PMCID: 6964978.

41. Galtier-Dereure F, Montpeyroux F, Boulot P, Bringer J, Jaffiol C. Weight
excess before pregnancy: complications and cost. International journal of obesity
and related metabolic disorders : journal of the International Association for the
Study of Obesity. 1995 Jul;19(7):443-8. PubMed PMID: 8520632.

42. Galtier-Dereure F, Boegner C, Bringer J. Obesity and pregnancy:
complications and cost. Am J Clin Nutr. 2000 May;71(5 Suppl):1242S-8S.
PubMed PMID: 10799397. Epub 2000/05/09.

43. de Keyser N, Josefsson A, Monfils WG, Claesson IM, Carlsson P, Sydsjo
A, et al. Total cost comparison of standard antenatal care with a weight gain
restriction programme for obese pregnant women. Public health. 2011
May;125(5):311-7. PubMed PMID: 21658538.

44. Rogozinska E, Marlin N, Jackson L, Rayanagoudar G, Ruifrok AE, Dodds
J, et al. Effects of antenatal diet and physical activity on maternal and fetal
outcomes: individual patient data meta-analysis and health economic evaluation.
Health technology assessment. 2017 Aug;21(41):1-158. PubMed PMID:
28795682. Pubmed Central PMCID: 5572115.

45. Hagberg LA, Brekke HK, Bertz F, Winkvist A. Cost-utility analysis of a
randomized controlled weight loss trial among lactating overweight/obese

63



women. BMC Public Health. 2014 Jan 15;14:38. PubMed PMID: 24428802.
Pubmed Central PMCID: 3910238.

46. Tanentsapf I, Heitmann BL, Adegboye AR. Systematic review of clinical
trials on dietary interventions to prevent excessive weight gain during pregnancy
among normal weight, overweight and obese women. BMC Pregnancy
Childbirth. 2011 Oct 26;11:81. PubMed PMID: 22029725. Pubmed Central
PMCID: PMC3215955.

47. Calidoni F CC, Henriksson G. Kostnader for ojamlikhet i hélsa i Véstra
Gotaland. 2011. http://nyheter--vgregion--
se.webbarkivet.vgregion.se/nyheter.veregion.se/upload/Folkh%C3%A4lsokomm

itten/Rapporter/SlutrapportOj%C3%A4mlikhetskostnade VGR.pdf Accessed
220104

48. Loring B, Robertson, A. Obesity and inequities. Guidance for addressing
inequities in overweight and obesity. WHO Regional Office for Europe. 2017.
https://ec.europa.eu/health/sites/default/files/social determinants/docs/policybrie
f obesity en.pdf Accessed 211221

49. Socialstyrelsen. Nationella riktlinjer for sjukdomsforebyggande
metoder.2018 https://www.socialstyrelsen.se/regler-och-riktlinjer/nationella-
riktlinjer/information-till-patienter/om-publicerade-riktlinjer/levnadsvanor/
Accessed 211221

50. Catalano PM. Obesity and pregnancy--the propagation of a viscous cycle?
J Clin Endocrinol Metab. 2003 Aug;88(8):3505-6. PubMed PMID: 12915626.

51. Lim CC, Mahmood T. Obesity in pregnancy. Best practice & research
Clinical obstetrics & gynaecology. 2015 Apr;29(3):309-19. PubMed PMID:
25702971.

52. Linne Y. Effects of obesity on women's reproduction and complications
during pregnancy. Obes Rev. 2004 Aug;5(3):137-43. PubMed PMID: 15245382.
Epub 2004/07/13.

53. Chen C, Xu X, Yan Y. Estimated global overweight and obesity burden in
pregnant women based on panel data model. PLoS One. 2018;13(8):¢0202183.
PubMed PMID: 30092099. Pubmed Central PMCID: 6084991.

54. Zeitlin J, Mohangoo A, Delnord M. EUROPEAN PERINATAL HEALTH
REPORT Health and Care of Pregnant Women and Babies in Europe in 2010.
Paris: INSERM Institut national de la santé et de la recherche médicale, 2010.

55. Linne Y, Dye L, Barkeling B, Rossner S. Long-term weight development
in women: a 15-year follow-up of the effects of pregnancy. Obes Res. 2004
Jul;12(7):1166-78. PubMed PMID: 15292482.

56. Abebe DS, Von Soest T, Von Holle A, Zerwas SC, Torgersen L, Bulik
CM. Developmental trajectories of postpartum weight 3 years after birth:
Norwegian Mother And Child Cohort study. Matern Child Health J. 2015

64



Apr;19(4):917-25. PubMed PMID: 25081240. Pubmed Central PMCID:
4482124,

57. Mannan M, Doi SA, Mamun AA. Association between weight gain during
pregnancy and postpartum weight retention and obesity: a bias-adjusted meta-
analysis. Nutrition reviews. 2013 Jun;71(6):343-52. PubMed PMID: 23731445.

58. MFR. Medicinska fodelsegistret. Graviditeter, forlossningar och nyfodda
barn Medicinska fodelseregistret 1973-2014. 2015.
https://www.socialstyrelsen.se/globalassets/sharepoint-
dokument/artikelkatalog/statistik/2015-12-27.pdf Accessed 220102

59. Graviditetsregistret. Pregnancy register. QRC Kvalitetsregistercentrum.
Arsrapport 2020.
https://www.medscinet.com/GR/uploads/hemsida/dokumentarkiv/GR %20%C3%
85rsrapport%202020%203.0.pdf Accessed 211223

60. Holowko N, Chaparro MP, Nilsson K, Ivarsson A, Mishra G, Koupil I, et
al. Social inequality in pre-pregnancy BMI and gestational weight gain in the
first and second pregnancy among women in Sweden. J Epidemiol Community
Health. 2015 Dec;69(12):1154-61. PubMed PMID: 26219888.

61. Newton S, Braithwaite D, Akinyemiju TF. Socio-economic status over the
life course and obesity: Systematic review and meta-analysis. PLoS One.
2017;12(5):¢0177151. PubMed PMID: 28510579. Pubmed Central PMCID:
5433719.

62. Pollard CM, Booth S. Food Insecurity and Hunger in Rich Countries-It Is
Time for Action against Inequality. International journal of environmental
research and public health. 2019 May 21;16(10). PubMed PMID: 31117216.
Pubmed Central PMCID: 6572174.

63. Roswall J, Almqvist-Tangen G, Holmen A, Alm B, Bergman S, Dahlgren
J, et al. Overweight at four years of age in a Swedish birth cohort: influence of
neighbourhood-level purchasing power. BMC Public Health. 2016 Jul
11;16:546. PubMed PMID: 27400741. Pubmed Central PMCID: PMC4940903.

64. Campbell EE, Dworatzek PD, Penava D, de Vrijer B, Gilliland J, Matthews
JI, et al. Factors that influence excessive gestational weight gain: moving beyond
assessment and counselling. J Matern Fetal Neonatal Med. 2016
Nov;29(21):3527-31. PubMed PMID: 26742688.

65. Drake AJ, Reynolds RM. Impact of maternal obesity on offspring obesity
and cardiometabolic disease risk. Reproduction. 2010 Sep;140(3):387-98.
PubMed PMID: 20562299. Epub 2010/06/22.

66. Stamnes Koepp UM, Frost Andersen L, Dahl-Joergensen K, Stigum H,
Nass O, Nystad W. Maternal pre-pregnant body mass index, maternal weight
change and offspring birthweight. Acta Obstet Gynecol Scand. 2012
Feb;91(2):243-9. PubMed PMID: 22077818. Epub 2011/11/15.

65



67. Stamnes Kopp UM, Dahl-Jorgensen K, Stigum H, Frost Andersen L, Naess
O, Nystad W. The associations between maternal pre-pregnancy body mass
index or gestational weight change during pregnancy and body mass index of the
child at 3 years of age. Int J Obes (Lond). 2012 Oct;36(10):1325-31. PubMed
PMID: 22929211. Epub 2012/08/30.

68. Herring SJ, Rose MZ, Skouteris H, Oken E. Optimizing weight gain in
pregnancy to prevent obesity in women and children. Diabetes, obesity &
metabolism. 2012 Mar;14(3):195-203. PubMed PMID: 21851516. Pubmed
Central PMCID: 3247649.

69. Svensson H, Wetterling L, Bosacus M, Oden B, Oden A, Jennische E, et al.
Body fat mass and the proportion of very large adipocytes in pregnant women
are associated with gestational insulin resistance. Int J Obes (Lond). 2016
Apr;40(4):646-53. PubMed PMID: 26563815. Pubmed Central PMCID:
4827013.

70. Soltani H, Fraser RB. A longitudinal study of maternal anthropometric
changes in normal weight, overweight and obese women during pregnancy and
postpartum. Br J Nutr. 2000 Jul;84(1):95-101. PubMed PMID: 10961165. Epub
2000/08/29.

71. Rowland AS, Baird DD, Long S, Wegienka G, Harlow SD, Alavanja M, et
al. Influence of medical conditions and lifestyle factors on the menstrual cycle.
Epidemiology. 2002 Nov;13(6):668-74. PubMed PMID: 12410008. Epub
2002/11/01.

72. Grodstein F, Goldman MB, Cramer DW. Body mass index and ovulatory
infertility. Epidemiology. 1994 Mar;5(2):247-50. PubMed PMID: 8173001.
Epub 1994/03/01.

73. Magann EF, Doherty DA, Sandlin AT, Chauhan SP, Morrison JC. The
effects of an increasing gradient of maternal obesity on pregnancy outcomes.
Aust N Z J Obstet Gynaecol. 2013 Feb 25. PubMed PMID: 23432797. Epub
2013/02/26.

74. Turcksin R, Bel S, Galjaard S, Devlieger R. Maternal obesity and
breastfeeding intention, initiation, intensity and duration: a systematic review.
Matern Child Nutr. 2014 Apr;10(2):166-83. PubMed PMID: 22905677. Pubmed
Central PMCID: 6860286.

75. Kair LR, Colaizy TT. Obese Mothers have Lower Odds of Experiencing
Pro-breastfeeding Hospital Practices than Mothers of Normal Weight: CDC
Pregnancy Risk Assessment Monitoring System (PRAMS), 2004-2008. Matern
Child Health J. 2016 Mar;20(3):593-601. PubMed PMID: 26515471.

76. Rasmussen KM. Association of maternal obesity before conception with
poor lactation performance. Annual review of nutrition. 2007;27:103-21.
PubMed PMID: 17341160.

66



77. Sebire NJ, Jolly M, Harris JP, Wadsworth J, Joffe M, Beard RW, et al.
Maternal obesity and pregnancy outcome: a study of 287,213 pregnancies in
London. International journal of obesity and related metabolic disorders : journal
of the International Association for the Study of Obesity. 2001 Aug;25(8):1175-
82. PubMed PMID: 11477502.

78. Marchi J, Berg M, Dencker A, Olander EK, Begley C. Risks associated
with obesity in pregnancy, for the mother and baby: a systematic review of
reviews. Obes Rev. 2015 Aug;16(8):621-38. PubMed PMID: 26016557.

79. Devlieger R, Benhalima K, Damm P, Van Assche A, Mathieu C, Mahmood
T, et al. Maternal obesity in Europe: where do we stand and how to move
forward?: A scientific paper commissioned by the European Board and College
of Obstetrics and Gynaecology (EBCOG). Eur J Obstet Gynecol Reprod Biol.
2016 Jun;201:203-8. PubMed PMID: 27160501.

80. Stubert J, Reister F, Hartmann S, Janni W. The Risks Associated With
Obesity in Pregnancy. Deutsches Arzteblatt international. 2018 Apr
20;115(16):276-83. PubMed PMID: 29739495. Pubmed Central PMCID:
5954173.

81. Group TIWMIPi-WC. Effect of diet and physical activity based
interventions in pregnancy on gestational weight gain and pregnancy outcomes:
meta-analysis of individual participant data from randomised trials. BMJ. 2017
Aug 23;358:j3991. PubMed PMID: 28835414. Pubmed Central PMCID:
PMC5566764.

82. Cnattingius S, Villamor E. Weight change between successive pregnancies
and risks of stillbirth and infant mortality: a nationwide cohort study. Lancet.
2016 Feb 6;387(10018):558-65. PubMed PMID: 26651225.

83. Catalano PM, Shankar K. Obesity and pregnancy: mechanisms of short
term and long term adverse consequences for mother and child. BMJ. 2017 Feb
8;356:j1. PubMed PMID: 28179267. Pubmed Central PMCID: 6888512.

84. Symonds ME, Mendez MA, Meltzer HM, Koletzko B, Godfrey K, Forsyth
S, et al. Early Life Nutritional Programming of Obesity: Mother-Child Cohort
Studies. Ann Nutr Metab. 2013 Feb 5;62(2):137-45. PubMed PMID: 23392264.
Epub 2013/02/09.

85. Spellacy WN, Miller S, Winegar A, Peterson PQ. Macrosomia--maternal
characteristics and infant complications. Obstet Gynecol. 1985 Aug;66(2):158-
61. PubMed PMID: 4022478. Epub 1985/08/01.

86. Saini A, Rizvi, S M., Gupta, A. Hostile turf: Higher maternal body mass
index and neonatal intensive care unit admission risk. Journal of Clinical
Neonatology. 2018;7 (4):213-6

87. Cardozo ER, Dune TJ, Neff LM, Brocks ME, Ekpo GE, Barnes RB, et al.
Knowledge of obesity and its impact on reproductive health outcomes among

67



urban women. Journal of community health. 2013 Apr;38(2):261-7. PubMed
PMID: 22961295. Pubmed Central PMCID: 3563852.

88. Martin MA. The intergenerational correlation in weight: how genetic
resemblance reveals the social role of families. AJS. 2008;114 Suppl:S67-105.
PubMed PMID: 19569401. Pubmed Central PMCID: PMC2764266.

89. Rising R, Lifshitz F. Relationship between maternal obesity and infant
feeding-interactions. Nutr J. 2005;4:17. PubMed PMID: 15890076. Pubmed
Central PMCID: 1156942. Epub 2005/05/14.

90. Wardle J, Guthrie C, Sanderson S, Birch L, Plomin R. Food and activity
preferences in children of lean and obese parents. International journal of obesity
and related metabolic disorders : journal of the International Association for the
Study of Obesity. 2001 Jul;25(7):971-7. PubMed PMID: 11443494,

91. Schrempft S, van Jaarsveld CHM, Fisher A, Herle M, Smith AD, Fildes A,
et al. Variation in the Heritability of Child Body Mass Index by Obesogenic
Home Environment. Jama Pediatr. 2018 Dec 1;172(12):1153-60. PubMed
PMID: 30285028. Pubmed Central PMCID: 6396810.

92. Andersen LB, Pipper CB, Trolle E, Bro R, Larnkjaer A, Carlsen EM, et al.
Maternal obesity and offspring dietary patterns at 9 months of age. European
journal of clinical nutrition. 2015 Jun;69(6):668-75. PubMed PMID: 25469467.

93. Wall CR, Thompson JM, Robinson E, Mitchell EA. Dietary patterns of
children at 3.5 and 7 years of age: a New Zealand birth cohort study. Acta
Paediatr. 2013 Feb;102(2):137-42. PubMed PMID: 23121019. Epub 2012/11/06.

94. Fontaine KR, Barofsky I. Obesity and health-related quality of life. Obes
Rev. 2001 Aug;2(3):173-82. PubMed PMID: 12120102.

95. Hildingsson I, Thomas J. Perinatal outcomes and satisfaction with care in
women with high body mass index. Journal of midwifery & women's health.
2012 Jul-Aug;57(4):336-44. PubMed PMID: 22727089. Epub 2012/06/26. eng.

96. Chuang CH, Velott DL, Weisman CS. Exploring knowledge and attitudes
related to pregnancy and preconception health in women with chronic medical
conditions. Matern Child Health J. 2010 Sep;14(5):713-9. PubMed PMID:
19760164. Pubmed Central PMCID: 2924436.

97. Nyman VM, Prebensen AK, Flensner GE. Obese women's experiences of
encounters with midwives and physicians during pregnancy and childbirth.
Midwifery. 2010 Aug;26(4):424-9. PubMed PMID: 19100667.

98. Furber CM, McGowan L. A qualitative study of the experiences of women
who are obese and pregnant in the UK. Midwifery. 2011 Aug;27(4):437-44.
PubMed PMID: 20483513. Epub 2010/05/21.

99. Incollingo Rodriguez AC, Smieszek SM, Nippert KE, Tomiyama AJ.
Pregnant and postpartum women's experiences of weight stigma in healthcare.

68



BMC Pregnancy Childbirth. 2020 Aug 27;20(1):499. PubMed PMID: 32854654.
Pubmed Central PMCID: 7457255.

100. Thorbjornsdottir KE, Karlsen IE, Dahl B, Roseth I. "Talk to me, not at
me": obese women's experiences of birth and their encounter with birth
attendants-a qualitative study. International journal of qualitative studies on
health and well-being. 2020 Dec;15(1):1845286. PubMed PMID: 33180659.
Pubmed Central PMCID: 7671589.

101. Jones C, Jomeen J. Women with a BMI >/= 30kg/m(2) and their
experience of maternity care: A meta ethnographic synthesis. Midwifery. 2017
Oct;53:87-95. PubMed PMID: 28779644.

102. Graviditetssregistret. Pregnancy register. QRC Kvalitetsregistercentrum.
Arsrapport 2018.
https://www.medscinet.com/GR/uploads/hemsida/dokumentarkiv/2018%20GR %
204arsrapport 2.0.pdf Accessed 220104

103. Christenson A, Johansson E, Reynisdottir S, Torgerson J, Hemmingsson E.
"...or else I close my ears" How women with obesity want to be approached and
treated regarding gestational weight management: A qualitative interview study.
PLoS One. 2019;14(9):e0222543. PubMed PMID: 31536545. Pubmed Central
PMCID: 6752788.

104. Dencker A, Premberg A, Olander EK, McCourt C, Haby K, Dencker S, et
al. Adopting a healthy lifestyle when pregnant and obese - an interview study
three years after childbirth. BMC Pregnancy Childbirth. 2016 Jul 30;16(1):201.
PubMed PMID: 27473076. Pubmed Central PMCID: PMC4967348.

105. Fieril DP, Olsen PF, Glantz D, Premberg DA. Experiences of a lifestyle
intervention in obese pregnant women - A qualitative study. Midwifery. 2017
Jan;44:1-6. PubMed PMID: 27863294.

106. Wahedi M. Should midwives consider associated psychological factors
when caring for women who are obese? British Journal of Midwifery
2016;24(10).

107. Olander EK, Smith DM, Darwin Z. Health behaviour and pregnancy: a
time for change. Journal of reproductive and infant psychology. 2018
Feb;36(1):1-3. PubMed PMID: 29517295.

108. Gardner B, Wardle J, Poston L, Croker H. Changing diet and physical
activity to reduce gestational weight gain: a meta-analysis. Obes Rev. 2011
Jul;12(7):¢602-20. PubMed PMID: 21521451. Epub 2011/04/28.

109. Bogaerts AF, Van den Bergh BR, Witters I, Devlieger R. Anxiety during
early pregnancy predicts postpartum weight retention in obese mothers. Obesity
(Silver Spring). 2013 Sep;21(9):1942-9. PubMed PMID: 23408496.

110. Heslehurst N, Moore H, Rankin J, Ells L], Wilkinson JR, Summberbell
CD. How can maternity services be developed to effectively address maternal

69



obesity? A qualitative study. Midwifery. 2011 Oct;27(5):e170-7. PubMed PMID:
20188447. Epub 2010/03/02.

111. Christenson A, Johansson E, Reynisdottir S, Torgerson J, Hemmingsson E.
Women's Perceived Reasons for Their Excessive Postpartum Weight Retention:
A Qualitative Interview Study. PLoS One. 2016;11(12):e0167731. PubMed
PMID: 27936110. Pubmed Central PMCID: 5147953.

112. ACOG. American College of Obstetricians and Gynecologists. Optimizing
Postpartum Care 2018. Available from: https://www.acog.org/clinical/clinical-

guidance/committee-opinion/articles/2018/05/optimizing-postpartum-care
Accessed 220103

113. Psaila K, Kruske S, Fowler C, Homer C, Schmied V. Smoothing out the
transition of care between maternity and child and family health services:
perspectives of child and family health nurses and midwives'. BMC Pregnancy
Childbirth. 2014 Apr 27;14:151. PubMed PMID: 24766674. Pubmed Central
PMCID: 4016663.

114. Smith SA, Heslehurst N, Ells LJ, Wilkinson JR. Community-based service
provision for the prevention and management of maternal obesity in the North
East of England: a qualitative study. Public health. 2011 Aug;125(8):518-24.
PubMed PMID: 21794887. Epub 2011/07/29.

115. Schumann NL, Brinsden H, Lobstein T. A review of national health
policies and professional guidelines on maternal obesity and weight gain in
pregnancy. Clin Obes. 2014 Aug;4(4):197-208. PubMed PMID: 25826791.

116. Claesson IM, Josefsson A, Cedergren M, Brynhildsen J, Jeppsson A,
Nystrom F, et al. Consumer satisfaction with a weight-gain intervention
programme for obese pregnant women. Midwifery. 2008 Jun;24(2):163-7.
PubMed PMID: 17316933.

117. Olander EK, Berg F, Berg M, Dencker A. Offering weight management
support to pregnant women with high body mass index: A qualitative study with
midwives. Sexual & reproductive healthcare : official journal of the Swedish
Association of Midwives. 2019 Jun;20:81-6. PubMed PMID: 31084825.

118. Kominiarek MA, Peaceman AM. Gestational weight gain. Am J Obstet
Gynecol. 2017 Dec;217(6):642-51. PubMed PMID: 28549978. Pubmed Central
PMCID: 5701873.

119. Begum F, Colman I, McCargar LJ, Bell RC. Gestational weight gain and
early postpartum weight retention in a prospective cohort of Alberta women. J
Obstet Gynaecol Can. 2012 Jul;34(7):637-47. PubMed PMID: 22742482.

120. Fraser A, Tilling K, Macdonald-Wallis C, Hughes R, Sattar N, Nelson SM,
et al. Associations of gestational weight gain with maternal body mass index,
waist circumference, and blood pressure measured 16 y after pregnancy: the
Avon Longitudinal Study of Parents and Children (ALSPAC). Am J Clin Nutr.

70



2011 Jun;93(6):1285-92. PubMed PMID: 21471282. Pubmed Central PMCID:
PMC3095501.

121. Goldstein RF, Abell SK, Ranasinha S, Misso M, Boyle JA, Black MH, et
al. Association of Gestational Weight Gain With Maternal and Infant Outcomes:
A Systematic Review and Meta-analysis. JAMA. 2017 Jun 6;317(21):2207-25.
PubMed PMID: 28586887. Pubmed Central PMCID: 5815056.

122. Amorim AR, Rossner S, Neovius M, Lourenco PM, Linne Y. Does excess
pregnancy weight gain constitute a major risk for increasing long-term BMI?
Obesity (Silver Spring). 2007 May;15(5):1278-86. PubMed PMID: 17495204.
Epub 2007/05/15.

123. Walter JR, Perng W, Kleinman KP, Rifas-Shiman SL, Rich-Edwards JW,
Oken E. Associations of trimester-specific gestational weight gain with maternal
adiposity and systolic blood pressure at 3 and 7 years postpartum. Am J Obstet
Gynecol. 2015 Apr;212(4):499 el1-12. PubMed PMID: 25446696. Pubmed
Central PMCID: PMC4387018.

124. Althuizen E, van Poppel MN, Seidell JC, van Mechelen W. Correlates of
absolute and excessive weight gain during pregnancy. Journal of women's health.
2009 Oct;18(10):1559-66. PubMed PMID: 19788365.

125. Ludwig DS, Currie J. The association between pregnancy weight gain and
birthweight: a within-family comparison. Lancet. 2010 Sep 18;376(9745):984-
90. PubMed PMID: 20691469. Pubmed Central PMCID: PMC2974327.

126. Leonard SA, Petito LC, Rehkopf DH, Ritchie LD, Abrams B. Weight gain
in pregnancy and child weight status from birth to adulthood in the United States.
Pediatr Obes. 2017 Aug;12 Suppl 1:18-25. PubMed PMID: 27350375. Pubmed
Central PMCID: PMC5404997.

127. Sridhar SB, Darbinian J, Ehrlich SF, Markman MA, Gunderson EP, Ferrara
A, et al. Maternal gestational weight gain and offspring risk for childhood
overweight or obesity. Am J Obstet Gynecol. 2014 Sep;211(3):259 el-8.
PubMed PMID: 24735804. Pubmed Central PMCID: PMC5084619.

128. Tie HT, Xia YY, Zeng YS, Zhang Y, Dai CL, Guo JJ, et al. Risk of
childhood overweight or obesity associated with excessive weight gain during
pregnancy: a meta-analysis. Arch Gynecol Obstet. 2014 Feb;289(2):247-57.
PubMed PMID: 24141389.

129. IOM American Institute of Medicine. Weight Gain During Pregnancy:
Reexamining the Guidelines. Washington: National Academy Press; 2009.

130. Parker JD, Abrams B. Prenatal weight gain advice: an examination of the
recent prenatal weight gain recommendations of the Institute of Medicine. Obstet
Gynecol. 1992 May;79(5 ( Pt 1)):664-9. PubMed PMID: 1565346. Epub
1992/05/01.

71



131. Villamor E, Cnattingius S. Interpregnancy weight change and risk of
adverse pregnancy outcomes: a population-based study. Lancet. 2006 Sep
30;368(9542):1164-70. PubMed PMID: 17011943. Epub 2006/10/03.

132. Hedderson MM, Williams MA, Holt VL, Weiss NS, Ferrara A. Body mass
index and weight gain prior to pregnancy and risk of gestational diabetes
mellitus. Am J Obstet Gynecol. 2008 Apr;198(4):409 el-7. PubMed PMID:
18068138. Pubmed Central PMCID: 2696228. Epub 2007/12/11.

133. Cedergren MI. Optimal gestational weight gain for body mass index
categories. Obstet Gynecol. 2007 Oct;110(4):759-64. PubMed PMID: 17906006.
Epub 2007/10/02.

134. McPhie S, Skouteris H, Hill B, Hayden M. Understanding gestational
weight gain: the role of weight-related expectations and knowledge. Aust N Z J
Obstet Gynaecol. 2015 Feb;55(1):21-6. PubMed PMID: 25688816.

135. Phelan S, Phipps MG, Abrams B, Darroch F, Schaffner A, Wing RR.
Practitioner advice and gestational weight gain. Journal of women's health. 2011
Apr;20(4):585-91. PubMed PMID: 21413898. Pubmed Central PMCID:
3075048. Epub 2011/03/19.

136. Cogswell ME, Scanlon KS, Fein SB, Schieve LA. Medically advised,
mother's personal target, and actual weight gain during pregnancy. Obstet
Gynecol. 1999 Oct;94(4):616-22. PubMed PMID: 10511369. Epub 1999/10/08.

137. Herring SJ, Platek DN, Elliott P, Riley LE, Stuebe AM, Oken E.
Addressing obesity in pregnancy: what do obstetric providers recommend?
Journal of women's health. 2010 Jan;19(1):65-70. PubMed PMID: 20088660.
Pubmed Central PMCID: 2828196. Epub 2010/01/22.

138. Power ML, Lott ML, Mackeen AD, DiBari J, Schulkin J. A retrospective
study of gestational weight gain in relation to the Institute of Medicine's
recommendations by maternal body mass index in rural Pennsylvania from 2006
to 2015. BMC Pregnancy Childbirth. 2018 Jun 18;18(1):239. PubMed PMID:
29914428. Pubmed Central PMCID: 6006928.

139. Christenson A, Johansson E, Reynisdottir S, Torgerson J, Hemmingsson E.
Shame and avoidance as barriers in midwives' communication about body
weight with pregnant women: A qualitative interview study. Midwifery. 2018
Aug;63:1-7. PubMed PMID: 29751291.

140. Wennberg AL, Hamberg K, Hornsten A. Midwives' strategies in
challenging dietary and weight counselling situations. Sexual & reproductive
healthcare : official journal of the Swedish Association of Midwives. 2014
Oct;5(3):107-12. PubMed PMID: 25200970.

141. Kominiarek MA, Gay F, Peacock N. Obesity in Pregnancy: A Qualitative
Approach to Inform an Intervention for Patients and Providers. Matern Child

72



Health J. 2015 Aug;19(8):1698-712. PubMed PMID: 25652058. Pubmed Central
PMCID: 4503504.

142. Delgado A, Stark LM, Macri CJ, Power ML, Schulkin J. Provider and
Patient Knowledge and Views of Office Practices on Weight Gain and Exercise
during Pregnancy. American journal of perinatology. 2018 Jan;35(2):201-8.
PubMed PMID: 28902375.

143. Furness PJ, McSeveny K, Arden MA, Garland C, Dearden AM, Soltani H.
Maternal obesity support services: a qualitative study of the perspectives of
women and midwives. BMC Pregnancy Childbirth. 2011;11:69. PubMed PMID:
21982306. Pubmed Central PMCID: 3198957. Epub 2011/10/11.

144. Wennberg AL, Hornsten A, Hamberg K. A questioned authority meets
well-informed pregnant women--a qualitative study examining how midwives
perceive their role in dietary counselling. BMC Pregnancy Childbirth. 2015 Apr
10;15:88. PubMed PMID: 25879462. Pubmed Central PMCID: 4404046.

145. Olander EK, Atkinson L, Edmunds JK, French DP. Promoting healthy
eating in pregnancy: what kind of support services do women say they want?
Prim Health Care Res Dev. 2012 Jul;13(3):237-43. PubMed PMID: 22313583.

146. Mills A, Schmied VA, Dahlen HG. 'Get alongside us', women's
experiences of being overweight and pregnant in Sydney, Australia. Matern
Child Nutr. 2013 Jul;9(3):309-21. PubMed PMID: 22168548.

147. Olovsson M. Mddrahélsovard, Sexuell och Reproduktiv Hilsa. Rapport nr
76. 2016. https://www.sfog.se/natupplaga/ ARG76web4a328b70-0d76-474¢-
840e-31f70a89eae9.pdf Accessed 220103

148. S A. Kunskapsunderlag Barnmorskans samtal om levnadsvanor.
Barnmorskeforbundet. 2021.

149. Poon LC, McIntyre HD, Hyett JA, da Fonseca EB, Hod M, Pregnancy F, et
al. The first-trimester of pregnancy - A window of opportunity for prediction and
prevention of pregnancy complications and future life. Diabetes research and
clinical practice. 2018 Nov;145:20-30. PubMed PMID: 29852233.

150. Phelan S. Pregnancy: a "teachable moment" for weight control and obesity
prevention. Am J Obstet Gynecol. 2010 Feb;202(2):135 el-8. PubMed PMID:
19683692. Pubmed Central PMCID: PMC2815033.

151. Lauridsen DS, Sandoe P, Holm L. Being targeted as a "severely overweight
pregnant woman" -A qualitative interview study. Health expectations : an
international journal of public participation in health care and health policy. 2018
Oct;21(5):878-86. PubMed PMID: 29624858. Pubmed Central PMCID:
6186537.

152. Olander EK, Atkinson L. Obese women's reasons for not attending a
weight management service during pregnancy. Acta Obstet Gynecol Scand. 2013
Oct;92(10):1227-30. PubMed PMID: 23763541.

73



153. NICE National Institute for Health and Care and Excellence. Weight
management before, during and after pregnancy. Available from:
https://www.nice.org.uk/guidance/ph27/chapter/1-recommendations Accessed
211223

154. International Weight Management in Pregnancy (i-WIP) Collaborative
Group. Effect of diet and physical activity based interventions in pregnancy on
gestational weight gain and pregnancy outcomes: meta-analysis of individual
participant data from randomised trials. BMJ. 2017 Jul 19;358:j3119. PubMed
PMID: 28724518.

155. Muktabhant B, Lawrie TA, Lumbiganon P, Laopaiboon M. Diet or
exercise, or both, for preventing excessive weight gain in pregnancy. Cochrane
Database Syst Rev. 2015 Jun 15(6):CD007145. PubMed PMID: 26068707.

156. Thangaratinam S, Rogozinska E, Jolly K, Glinkowski S, Roseboom T,
Tomlinson JW, et al. Effects of interventions in pregnancy on maternal weight
and obstetric outcomes: meta-analysis of randomised evidence. BMJ.
2012;344:¢2088. PubMed PMID: 22596383. Pubmed Central PMCID: 3355191.
Epub 2012/05/19.

157. Streuling I, Beyerlein A, von Kries R. Can gestational weight gain be
modified by increasing physical activity and diet counseling? A meta-analysis of
interventional trials. Am J Clin Nutr. 2010 Oct;92(4):678-87. PubMed PMID:
20668049. Epub 2010/07/30.

158. Agha M, Agha RA, Sandall J. Interventions to reduce and prevent obesity
in pre-conceptual and pregnant women: a systematic review and meta-analysis.
PLoS One. 2014;9(5):¢95132. PubMed PMID: 24827704. Pubmed Central
PMCID: PMC4020754.

159. Bogaerts AF, Devlieger R, Nuyts E, Witters I, Gyselaers W, Van den
Bergh BR. Effects of lifestyle intervention in obese pregnant women on
gestational weight gain and mental health: a randomized controlled trial. Int J
Obes (Lond). 2012 Oct 2. PubMed PMID: 23032404. Epub 2012/10/04.

160. Claesson IM, Josefsson A, Sydsjo G. Prevalence of anxiety and depressive
symptoms among obese pregnant and postpartum women: an intervention study.
BMC Public Health. 2010 Dec 16;10:766. PubMed PMID: 21162715. Pubmed
Central PMCID: 3016389.

161. Kunath J, Gunther J, Rauh K, Hoffmann J, Stecher L, Rosenfeld E, et al.
Effects of a lifestyle intervention during pregnancy to prevent excessive
gestational weight gain in routine care - the cluster-randomised GeliS trial. BMC
Med. 2019 Jan 14;17(1):5. PubMed PMID: 30636636. Pubmed Central PMCID:
6330753.

162. Brownfoot FC, Davey MA, Kornman L. Routine weighing to reduce
excessive antenatal weight gain: a randomised controlled trial. BJOG. 2016
Jan;123(2):254-61. PubMed PMID: 26840637.

74



163. Jeffries K, Shub A, Walker SP, Hiscock R, Permezel M. Reducing
excessive weight gain in pregnancy: a randomised controlled trial. Med J Aust.
2009 Oct 19;191(8):429-33. PubMed PMID: 19835535.

164. Goldstein R, Teede H, Thangaratinam S, Boyle J. Excess Gestational
Weight Gain in Pregnancy and the Role of Lifestyle Intervention. Semin Reprod
Med. 2016 Mar;34(2):e14-21. PubMed PMID: 27218282.

165. Forsum E, Brantsaeter AL, Olafsdottir AS, Olsen SF, Thorsdottir I. Weight
loss before conception: A systematic literature review. Food Nutr Res. 2013;57.
PubMed PMID: 23503117. Pubmed Central PMCID: PMC3597776.

166. Stephenson J, Heslehurst N, Hall J, Schoenaker D, Hutchinson J, Cade JE,
et al. Before the beginning: nutrition and lifestyle in the preconception period
and its importance for future health. Lancet. 2018 May 5;391(10132):1830-41.
PubMed PMID: 29673873. Pubmed Central PMCID: 6075697.

167. Zhang S, Rattanatray L, Morrison JL, Nicholas LM, Lie S, McMillen IC.
Maternal obesity and the early origins of childhood obesity: weighing up the
benefits and costs of maternal weight loss in the periconceptional period for the
offspring. Exp Diabetes Res. 2011;2011:585749. PubMed PMID: 22203829.
Pubmed Central PMCID: PMC3235715.

168. Woo Baidal JA, Locks LM, Cheng ER, Blake-Lamb TL, Perkins ME,
Taveras EM. Risk Factors for Childhood Obesity in the First 1,000 Days: A
Systematic Review. Am J Prev Med. 2016 Jun;50(6):761-79. PubMed PMID:
26916261.

169. Robinson SM, Crozier SR, Harvey NC, Barton BD, Law CM, Godfrey
KM, et al. Modifiable early-life risk factors for childhood adiposity and
overweight: an analysis of their combined impact and potential for prevention.
Am J Clin Nutr. 2015 Feb;101(2):368-75. PubMed PMID: 25646335. Pubmed
Central PMCID: 4307207.

170. Koletzko B, Brands B, Poston L, Godfrey K, Demmelmair H. Early
nutrition programming of long-term health. Proc Nutr Soc. 2012 Aug;71(3):371-
8. PubMed PMID: 22703585. Epub 2012/06/19.

171. Bertz F, Brekke HK, Ellegard L, Rasmussen KM, Wennergren M,
Winkvist A. Diet and exercise weight-loss trial in lactating overweight and obese
women. Am J Clin Nutr. 2012 Oct;96(4):698-705. PubMed PMID: 22952179.
Epub 2012/09/07.

172. Huseinovic E, Bertz F, Leu Agelii M, Hellebo Johansson E, Winkvist A,
Brekke HK. Effectiveness of a weight loss intervention in postpartum women:
results from a randomized controlled trial in primary health care. Am J Clin
Nutr. 2016 Aug;104(2):362-70. PubMed PMID: 27413127.

173. Huseinovic E, Bertz F, Brekke HK, Winkvist A. Two-year follow-up of a
postpartum weight loss intervention: Results from a randomized controlled trial.

75



Matern Child Nutr. 2018 Apr;14(2):¢12539. PubMed PMID: 28984033. Pubmed
Central PMCID: 6865986.

174. Hakansson Eklund J, Holmstrom IK, Kumlin T, Kaminsky E, Skoglund K,
Hoglander J, et al. "Same same or different?" A review of reviews of person-
centered and patient-centered care. Patient education and counseling. 2019
Jan;102(1):3-11. PubMed PMID: 30201221.

175. Gyllensten H, Bjorkman I, Jakobsson Ung E, Ekman I, Jakobsson S. A
national research centre for the evaluation and implementation of person-centred
care: Content from the first interventional studies. Health expectations : an
international journal of public participation in health care and health policy. 2020
Oct;23(5):1362-75. PubMed PMID: 32808455. Pubmed Central PMCID:
7696144.

176. Sveriges sjukskoterskeforening S, Dietisternas riksférbund.
Personcentrerad vérd - en kirnkompetens for god och séker véard. 2020.
https://www.swenurse.se/publikationer/personcentrerad-vard---en-
karnkompetens-for-god-och-saker-vard Accessed 220125

177. Ekman I, Swedberg K, Taft C, Lindseth A, Norberg A, Brink E, et al.
Person-centered care--ready for prime time. European journal of cardiovascular
nursing : journal of the Working Group on Cardiovascular Nursing of the
European Society of Cardiology. 2011 Dec;10(4):248-51. PubMed PMID:
21764386.

178. Westlake D, Ekman I, Britten N, Lloyd H. Terms of engagement for
working with patients in a person-centred partnership: A secondary analysis of
qualitative data. Health & social care in the community. 2022 Jan;30(1):330-40.
PubMed PMID: 33955640.

179. Santana MJ, Manalili K, Jolley RJ, Zelinsky S, Quan H, Lu M. How to
practice person-centred care: A conceptual framework. Health expectations : an
international journal of public participation in health care and health policy. 2018
Apr;21(2):429-40. PubMed PMID: 29151269. Pubmed Central PMCID:
5867327.

180. Olander EK, Berg M, McCourt C, Carlstrom E, Dencker A. Person-centred
care in interventions to limit weight gain in pregnant women with obesity - a
systematic review. BMC Pregnancy Childbirth. 2015 Feb 27;15:50. PubMed
PMID: 25885178. Pubmed Central PMCID: PMC4350295.

181. Klipstein S, Ryan G. ACOG Committee Opinion No. 763: Ethical
Considerations for the Care of Patients With Obesity. Obstet Gynecol. 2019
Jan;133(1):¢90-e6. PubMed PMID: 30575680.

182. Kalra S, Kapoor N, Kota S, Das S. Person-centred Obesity Care -
Techniques, Thresholds, Tools and Targets. European endocrinology. 2020
Apr;16(1):11-3. PubMed PMID: 32595763. Pubmed Central PMCID: 7308102.

76



183. Swedish law: Patientlag (2014:821). Socialdepartementet 2014.
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-

forfattningssamling/patientlag-2014821 sfs-2014-821.

184. European Observatory on Health Systems and Policies. The Health
Systems and Policy Monitor.

185. Jacobs G. "Take control or lean back?" Barriers to practicing empowerment
in health promotion. Health Promot Pract. 2011 Jan;12(1):94-101. PubMed
PMID: 20223937.

186. Emmons KM, Rollnick S. Motivational interviewing in health care settings.
Opportunities and limitations. Am J Prev Med. 2001 Jan;20(1):68-74. PubMed
PMID: 11137778.

187. Rollnick S, Butler CC, Kinnersley P, Gregory J, Mash B. Motivational
interviewing. BMJ. 2010 Apr 27;340:¢1900. PubMed PMID: 20423957.

188. McCormack B, McCance TV. Development of a framework for person-
centred nursing. J Adv Nurs. 2006 Dec;56(5):472-9. PubMed PMID: 17078823.

189. Fysisk aktivitet i Sjukdomsprevention och Sjukdomsbehandling (FYSS).
YRKESFORENINGAR FYSISK AKTIVITET (YFA).

190. Nordic Council of Ministers. Nordic Nutrition Recommendations 2012.
Integrating nutrition and physical activity 2014. https://norden.diva-
portal.org/smash/get/diva2:704251/FULLTEXTO1.pdf Accessed 220127

191. Livsmedelsverket SFA. Find your way. Hitta ditt sétt
https://www.livsmedelsverket.se/publikationer/sok-publikationer/broschyr/hitta-
ditt-satt-engelska Accessed 020108

192. Tougas ME, Hayden JA, McGrath PJ, Huguet A, Rozario S. A Systematic
Review Exploring the Social Cognitive Theory of Self-Regulation as a
Framework for Chronic Health Condition Interventions. PLoS One.
2015;10(8):¢0134977. PubMed PMID: 26252889. Pubmed Central PMCID:
4529200.

193. Jones CJ, Smith H, Llewellyn C. Evaluating the effectiveness of health
belief model interventions in improving adherence: a systematic review. Health
psychology review. 2014;8(3):253-69. PubMed PMID: 25053213.

194. Warburton DER, Bredin SSD. Health benefits of physical activity: a
systematic review of current systematic reviews. Current opinion in cardiology.
2017 Sep;32(5):541-56. PubMed PMID: 28708630.

195. Folkhélsomyndigheten. Public health authority. Hélsa pé lika villkor? En
undersdkning om hélsa och livsvillkor i Sverige 2011. Health on equal terms.
https://www.folkhalsomyndigheten.se/contentassets/840c39c076eb48bc8alcbfdf

dfd01a22/formular-nationella-folkhalsoenkaten-2011.pdf Accessed 211223

77



196. Blomberg M. Maternal and neonatal outcomes among obese women with
weight gain below the new Institute of Medicine recommendations. Obstet
Gynecol. 2011 May;117(5):1065-70. PubMed PMID: 21508744. Epub
2011/04/22.

197. Claesson IM, Sydsjo G, Brynhildsen J, Cedergren M, Jeppsson A, Nystrom
F, et al. Weight gain restriction for obese pregnant women: a case-control
intervention study. BJOG. 2008 Jan;115(1):44-50. PubMed PMID: 17970795.

198. Petersson K, Persson M, Lindkvist M, Hammarstrom M, Nilses C, Haglund
I, et al. Internal validity of the Swedish Maternal Health Care Register. BMC
health services research. 2014 Aug 30;14:364. PubMed PMID: 25175811.
Pubmed Central PMCID: 4156655.

199. Stephansson O, Petersson K, Bjork C, Conner P, Wikstrom AK. The
Swedish Pregnancy Register - for quality of care improvement and research.
Acta Obstet Gynecol Scand. 2018 Apr;97(4):466-76. PubMed PMID: 29172245.
Pubmed Central PMCID: 5873375.

200. Wikland KA, Luo ZC, Niklasson A, Karlberg J. Swedish population-based
longitudinal reference values from birth to 18 years of age for height, weight and
head circumference. Acta Paediatr. 2002;91(7):739-54. PubMed PMID:
12200898.

201. Cole TJ, Lobstein T. Extended international (IOTF) body mass index cut-
offs for thinness, overweight and obesity. Pediatr Obes. 2012 Aug;7(4):284-94.
PubMed PMID: 22715120.

202. Streuling I, Beyerlein A, Rosenfeld E, Schukat B, von Kries R. Weight
gain and dietary intake during pregnancy in industrialized countries--a
systematic review of observational studies. Journal of perinatal medicine. 2011
Mar;39(2):123-9. PubMed PMID: 21070130. Epub 2010/11/13.

203. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard
definition for child overweight and obesity worldwide: international survey.
BMIJ. 2000 May 6;320(7244):1240-3. PubMed PMID: 10797032. Pubmed
Central PMCID: PMC27365.

204. Sui Z, Turnbull DA, Dodd JM. Overweight and obese women's perceptions
about making healthy change during pregnancy: a mixed method study. Matern
Child Health J. 2013 Dec;17(10):1879-87. PubMed PMID: 23263891.

205. Claesson IM, Sydsjo G, Olhager E, Oldin C, Josefsson A. Effects of a
Gestational Weight Gain Restriction Program for Obese Pregnant Women:
Children's Weight Development during the First Five Years of Life. Child Obes.
2016 Jun;12(3):162-70. PubMed PMID: 27007580.

206. Kennen EM, Davis TC, Huang J, Yu H, Carden D, Bass R, et al. Tipping
the scales: the effect of literacy on obese patients' knowledge and readiness to
lose weight. South Med J. 2005 Jan;98(1):15-8. PubMed PMID: 15678634.

78



207. Shub A, Huning EY, Campbell KJ, McCarthy EA. Pregnant women's
knowledge of weight, weight gain, complications of obesity and weight
management strategies in pregnancy. BMC Res Notes. 2013 Jul 18;6:278.
PubMed PMID: 23866845. Pubmed Central PMCID: 3726511.

208. Oken E, Switkowski K, Price S, Guthrie L, Taveras EM, Gillman M, et al.
A qualitative study of gestational weight gain counseling and tracking. Matern
Child Health J. 2013 Oct;17(8):1508-17. PubMed PMID: 23065312. Pubmed
Central PMCID: 3574181.

209. Hill B, McPhie S, Fuller-Tyszkiewicz M, Gillman MW, Skouteris H.
Psychological Health and Lifestyle Management Preconception and in
Pregnancy. Semin Reprod Med. 2016 Mar;34(2):121-8. PubMed PMID:
26859253.

210. Tanvig M. Offspring body size and metabolic profile - effects of lifestyle
intervention in obese pregnant women. Dan Med J. 2014;61(7):B4893.

211. Herring S, Oken E. Weight Gain during Pregnancy: Importance for
Maternal and Child Health. Ann Nestlé. 2010;68:17-28.

212. Dodd JM, Briley AL. Managing obesity in pregnancy - An obstetric and
midwifery perspective. Midwifery. 2017 Jun;49:7-12. PubMed PMID:
28347542.

213. Gesche J, Renault K, Norgaard K, Nilas L. Representativeness of
participants in a lifestyle intervention study in obese pregnant women - the
difference between study participants and non-participants. Obesity facts.
2014;7(6):351-60. PubMed PMID: 25428213. Pubmed Central PMCID:
5644893.

214. Wahlberg A, Roost M, Haglund B, Hogberg U, Essen B. Increased risk of
severe maternal morbidity (near-miss) among immigrant women in Sweden: a
population register-based study. BJOG. 2013 Dec;120(13):1605-11; discussion
12. PubMed PMID: 23786308.

215. Leppala S, Lamminpaa R, Gissler M, Vehvilainen-Julkunen K. Hindrances
and facilitators in humanitarian migrants' maternity care in Finland: qualitative
study applying the three delays model framework. Scandinavian journal of
caring sciences. 2020 Mar;34(1):148-56. PubMed PMID: 31149746.

216. Wennberg AL, Lundqvist A, Hogberg U, Sandstrom H, Hamberg K.
Women's experiences of dietary advice and dietary changes during pregnancy.
Midwifery. 2013 Sep;29(9):1027-34. PubMed PMID: 23427852.

217. Aquino MR, Edge D, Smith DM. Pregnancy as an ideal time for
intervention to address the complex needs of black and minority ethnic women:
views of British midwives. Midwifery. 2015 Mar;31(3):373-9. PubMed PMID:
25483209.

79



218. Haby K, Berg M, Gyllensten H, Hanas R, Premberg A. Mighty Mums - a
lifestyle intervention at primary care level reduces gestational weight gain in
women with obesity. BMC Obes. 2018;5:16. PubMed PMID: 29881627.
Pubmed Central PMCID: PMC5985595.

219. Saarikko J, Niela-Vilen H, Rahmani AM, Axelin A. Identifying target
behaviors for weight management interventions for women who are overweight
during pregnancy and the postpartum period: a qualitative study informed by the
Behaviour Change Wheel. BMC Pregnancy Childbirth. 2021 Mar 11;21(1):200.
PubMed PMID: 33706722. Pubmed Central PMCID: 7953784.

220. Haby K, Glantz A, Hanas R, Premberg A. Mighty Mums - An antenatal
health care intervention can reduce gestational weight gain in women with
obesity. Midwifery. 2015 Jul;31(7):685-92. PubMed PMID: 25912510.

221. Arden MA, Duxbury AM, Soltani H. Responses to gestational weight
management guidance: a thematic analysis of comments made by women in
online parenting forums. BMC Pregnancy Childbirth. 2014 Jun 30;14:216.
PubMed PMID: 24981024. Pubmed Central PMCID: 4091654.

222. Oteng-Ntim E, Varma R, Croker H, Poston L, Doyle P. Lifestyle
interventions for overweight and obese pregnant women to improve pregnancy
outcome: systematic review and meta-analysis. BMC Med. 2012;10:47. PubMed
PMID: 22574949. Pubmed Central PMCID: 3355057. Epub 2012/05/12.

223. Fridberg H, Wallin L, Tistad M. [The innovation characteristics of person-
centred care as perceived by healthcare professionals: an interview study
employing a deductive-inductive content analysis guided by the consolidated

framework for implementation research. BMC health services research. 2021
Sep 3;21(1):904. PubMed PMID: 34479553. Pubmed Central PMCID: 8414852.

224. Van Diepen C, Fors A, Ekman I, Bertilsson M, Hensing G. Associations
between person-centred care and job strain, stress of conscience, and intent to
leave among hospital personnel. Journal of clinical nursing. 2021 Jun 17.
PubMed PMID: 34145671.

225. Poston L, Bell R, Croker H, Flynn AC, Godfrey KM, Goff L, et al. Effect
of a behavioural intervention in obese pregnant women (the UPBEAT study): a
multicentre, randomised controlled trial. Lancet Diabetes Endocrinol. 2015
Oct;3(10):767-77. PubMed PMID: 26165396.

226. Dalrymple KV, Martyni-Orenowicz J, Flynn AC, Poston L, O'Keeffe M.
Can antenatal diet and lifestyle interventions influence childhood obesity? A
systematic review. Matern Child Nutr. 2018 Oct;14(4):¢12628. PubMed PMID:
29962095.

227. Mustila T, Raitanen J, Keskinen P, Saari A, Luoto R. Pragmatic controlled
trial to prevent childhood obesity in maternity and child health care clinics:
pregnancy and infant weight outcomes (the VACOPP Study). BMC Pediatr.

80



2013 May 20;13:80. PubMed PMID: 23688259. Pubmed Central PMCID:
PMC3664621.

228. Parat S, Negre V, Baptiste A, Valensi P, Bertrand AM, Chollet C, et al.
Prenatal education of overweight or obese pregnant women to prevent childhood
overweight (the ETOIG study): an open-label, randomized controlled trial. Int J
Obes (Lond). 2018 Sep 21. PubMed PMID: 30242235.

229. Patel N, Godfrey KM, Pasupathy D, Levin J, Flynn AC, Hayes L, et al.
Infant adiposity following a randomised controlled trial of a behavioural
intervention in obese pregnancy. Int J Obes (Lond). 2017 Jul;41(7):1018-26.
PubMed PMID: 28216644. Pubmed Central PMCID: PMC5482395.

230. Tanvig M, Vinter CA, Jorgensen JS, Wehberg S, Ovesen PG, Lamont RF,
et al. Anthropometrics and body composition by dual energy X-ray in children of
obese women: a follow-up of a randomized controlled trial (the Lifestyle in
Pregnancy and Offspring [LiPO] study). PLoS One. 2014;9(2):¢89590. PubMed
PMID: 24586896. Pubmed Central PMCID: PM(C3933548.

231. Tanvig M, Vinter CA, Jorgensen JS, Wehberg S, Ovesen PG, Beck-Nielsen
H, et al. Effects of lifestyle intervention in pregnancy and anthropometrics at
birth on offspring metabolic profile at 2.8 years: results from the Lifestyle in
Pregnancy and Offspring (LiPO) study. J Clin Endocrinol Metab. 2015
Jan;100(1):175-83. PubMed PMID: 25343235.

232. Vesco KK, Leo MC, Karanja N, Gillman MW, McEvoy CT, King JC, et al.
One-Year Postpartum Outcomes Following a Weight Management Intervention
in Pregnant Women with Obesity. Obesity. 2016 Oct;24(10):2042-9. PubMed
PMID: WOS:000388276900011.

233. Nagpal TS, Prapavessis H, Campbell C, Mottola MF. Measuring
Adherence to a Nutrition and Exercise Lifestyle Intervention: Is Program
Adherence Related to Excessive Gestational Weight Gain? Behav Anal Pract.
2017 Dec;10(4):347-54. PubMed PMID: 29214130. Pubmed Central PMCID:
PMC5711739.

234. Barker M, Dombrowski SU, Colbourn T, Fall CHD, Kriznik NM,
Lawrence WT, et al. Intervention strategies to improve nutrition and health
behaviours before conception. Lancet. 2018 May 5;391(10132):1853-64.
PubMed PMID: 29673875. Pubmed Central PMCID: 6075694.

235. Bertz F, Winkvist A, Brekke HK. Sustainable weight loss among
overweight and obese lactating women is achieved with an energy-reduced diet
in line with dietary recommendations: results from the LEVA randomized
controlled trial. J Acad Nutr Diet. 2015 Jan;115(1):78-86. PubMed PMID:
25088520.

236. Briggs A. Economic evaluation and clinical trials: size matters. BMJ. 2000
Dec 2;321(7273):1362-3. PubMed PMID: 11099268. Pubmed Central PMCID:
1119102.

81



237. Hoomans T, Severens JL. Economic evaluation of implementation
strategies in health care. Implement Sci. 2014 Dec 18;9:168. PubMed PMID:
25518730. Pubmed Central PMCID: 4279808.

238. Broekhuizen K, Simmons D, Devlieger R, van Assche A, Jans G, Galjaard
S, et al. Cost-effectiveness of healthy eating and/or physical activity promotion
in pregnant women at increased risk of gestational diabetes mellitus: economic
evaluation alongside the DALI study, a European multicenter randomized
controlled trial. Int J Behav Nutr Phys Act. 2018 Mar 14;15(1):23. PubMed
PMID: 29540227. Pubmed Central PMCID: 5853142.

239. Bailey C, Skouteris H, Harrison CL, Boyle J, Bartlett R, Hill B, et al. Cost
Effectiveness of Antenatal Lifestyle Interventions for Preventing Gestational
Diabetes and Hypertensive Disease in Pregnancy. PharmacoEconomics - open.
2020 Sep;4(3):499-510. PubMed PMID: 32026397. Pubmed Central PMCID:
7426355.

240. Wolff S, Legarth J, Vangsgaard K, Toubro S, Astrup A. A randomized trial
of the effects of dietary counseling on gestational weight gain and glucose
metabolism in obese pregnant women. Int J Obes (Lond). 2008 Mar;32(3):495-
501. PubMed PMID: 18227847. Epub 2008/01/30.

241. Shirazian T, Monteith S, Friedman F, Rebarber A. Lifestyle modification
program decreases pregnancy weight gain in obese women. American journal of
perinatology. 2010 May;27(5):411-4. PubMed PMID: 20013602. Epub
2009/12/17.

242. Quinlivan JA, Lam LT, Fisher J. A randomised trial of a four-step
multidisciplinary approach to the antenatal care of obese pregnant women. Aust
N Z J Obstet Gynaecol. 2011 Apr;51(2):141-6. PubMed PMID: 21466516. Epub
2011/04/07.

243. Vinter CA, Jensen DM, Ovesen P, Beck-Nielsen H, Jorgensen JS. The LiP
(Lifestyle in Pregnancy) study: a randomized controlled trial of lifestyle
intervention in 360 obese pregnant women. Diabetes care. 2011
Dec;34(12):2502-7. PubMed PMID: 21972411. Pubmed Central PMCID:
3220844. Epub 2011/10/06.

244. Farzandipour M, Nabovati E, Anvari S, Vahedpoor Z, Sharif R. Phone-
based interventions to control gestational weight gain: a systematic review on
features and effects. Informatics for health & social care. 2020 Jan;45(1):15-30.
PubMed PMID: 30479185.

245. O'Brien OA, McCarthy M, Gibney ER, McAuliffe FM. Technology-
supported dietary and lifestyle interventions in healthy pregnant women: a
systematic review. European journal of clinical nutrition. 2014 Jul;68(7):760-6.
PubMed PMID: 24781682.

82



83





