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Abstract 

Yvonne Skogsdal (2021): Preconception health in Sweden: The impact of life-
style factors and the role of midwife counselling 

Preconception health is an important topic since women and men have a 
possibility to change lifestyle habits preceding pregnancies, to increase the 
chances of a healthy pregnancy and child. The aim of this thesis was to 
increase knowledge about fertility and awareness of preconception health. 

Studies I and II were based on a randomised controlled trial among 
women who visited midwives for contraceptives counselling. Question-
naires were used before and after an intervention with the Reproductive 
Life plan (RLP), which is a discussion tool for preconception health. Study 
I showed that women do not always use a contraceptive that is suitable 
for their reproductive intentions and Study II indicated that women´s 
knowledge about fertility and awareness of preconception health in-
creased with RLP-counselling (RLPC). Study II also showed that women 
appreciated the RLPC by the midwives. 

In studies III and IV, data from the Swedish Pregnancy Register were 
used. The main findings in Study III were that smoking, and use of snuff, 
in early pregnancy and risk consuming of alcohol the year preceding preg-
nancy were associated with spontaneous abortion (SA). Study IV showed 
that heavy alcohol consumption the year preceding pregnancy was asso-
ciated with lower Apgar-score and might have been associated with lower 
birth weight.  

The studies contribute important new knowledge about lifestyle factors 
preceding pregnancy. It is important to highlight this new knowledge to-
gether with other factors about preconception health to midwives and 
other healthcare providers. Preconception counselling is also needed to 
increase women´s (and men´s) knowledge. There is still a lack of 
knowledge in the field, but it is a golden opportunity for midwives to start 
talking about reproductive health during contraception counselling. 

Keywords: Preconception health, preconception counselling, preconception 
care, Reproductive life plan, pregnancy, alcohol, smoking, snuff, AUDIT. 

Yvonne Skogsdal, School of Health and Medical Science, Örebro Univer-
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Foreword 
From the very beginning, during my education to become a nurse, I was 
interested in evaluating health care. Some years later, in the late 80s and 
early 90s, I was working as a nurse at a neonatal intensive care unit. Perhaps 
my interest in preconception health already started there when I saw the 
tiny infants who had been affected by their mother´s lifestyle. During this 
time, I also had the opportunity to conduct my first study, which was in a 
completely different subject; however, I was not yet ready to become a PhD-
student. I knew a wanted to be a midwife, which I became in 1996. Then, 
in 1999, I started to work with maternal healthcare, where I came across 
two things that worried me. The first was women who said they will give 
up smoking when they become pregnant, to which my response was to stop 
smoking before their pregnancy. The second was women who came to their 
first visit at the maternal health care and had an anxiety because they had 
been drinking alcohol during the pregnancy, but before they knew they were 
pregnant. At this moment, I never would have guessed this would be my 
topic of research, after I had turned 50. 

Twelve years ago, I started my dream job as a coordinating midwife, and 
the opportunity to work with the development of maternal healthcare. I also 
had the opportunity to work with the Swedish Pregnancy Register, which I 
find incredible. Over the years, I had been asked on occasions to become a 
PhD-student, for different research topics; however, the topics were never 
of any interest for me. During these years, I also took some courses at the 
university, and during one of these courses, a teacher said to me ‘you should 
not continue this course. You have four really good ideas for articles. You 
should pursue a PhD instead’. Today, I am thankful that she helped me to 
figure out what I wanted to do. I am also grateful to Helena Fadl, who 
helped me start and finish this journey.  
  





YVONNE SKOGSDAL Preconception health in Sweden 
 

13 
  

Introduction 
The Swedish maternal healthcare programme started in the 1930s and had 
United Kingdom as a model. From 1938, the health care during pregnancy 
was free of charge for all women in Sweden. From the beginning, the ma-
ternity programme was two visits: one to the midwife in the beginning of 
the pregnancy and one to the doctor at the end of the pregnancy. The social 
aspects were important parts for the coming baby, and midwives visited 
pregnant women in their homes to see if there was any need for extra efforts 
due to lack of hygiene or social problems. The programme developed during 
the years, and in the early 1970s, the midwives began to get training in 
contraception and they also received the right to prescribe contraceptives. 
This right was unique, and the aim was to give women an easy way to get 
contraceptives when the law on free induced abortion came into effect in 
1975. A brief historical overview of sexual and reproductive healthcare in 
Sweden is presented in table 1.  

Table 1. Brief historical overview of Sexual and Reproductive Healthcare in Sweden. 

Year  
1910 “The Contraceptive law” came into force. Penalties for those who 

provided contraceptives or spread knowledge of contraceptives to 
the general public. 

1915 A “Pregnancy clinic”, the first maternal healthcare clinic, starts in 
Malmö, Sweden. 

1921 Care before delivery is described in the midwife´s regulation. 

1938 “The Contraceptive law” changes; it is now permitted to provide 
sexual education while indoors, but it was still forbidden to inform 
or spread knowledge about contraceptives outdoors. 

1938 Maternal healthcare starts, with England as a role model. It is initi-
ated with state funds and free of charge for women.  

1946 Pharmacies are obliged to have contraceptives. 
1948 Thirty per cent of all pregnant women participate in maternal 

healthcare. 
1955 Detailed instructions for midwives and more visits for pregnant 

women. Control of protein and glucose in urine, blood pressure and 
haemoglobin starts. 

1959 Eight-two per cent of all pregnant participate in maternal 
healthcare. 

1964 Contraceptive pills are available in Sweden for the first time. 
1967 All women 30-49 years of age are offered gynaecological pap 

smear test. 
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1969 Infection screening and testing of blood groups starts among preg-
nant women. 

1973 Midwife is allowed to prescribe contraceptives. 
1973 Swedish Medical Birth Register starts. The purpose is to describe 

events and outcomes for women and children during pregnancy, 
childbirth and the neonatal period. 

Early 
1970s 

Midwives given the right to prescribe contraceptives, following edu-
cation.  

1975 Free right to legal abortion up to 18 weeks of pregnancy. 

1980 Support in parenting and health information becomes more im-
portant (state inquiry). 

Early 
1980s 

Ultrasound during pregnancy becomes common due to easier tech-
nique. 

1992 Medical abortion in early pregnancy introduced. 

1993 All pregnant women are offered at least one ultrasound during 
pregnancy.  

1996 National Board of Health and Welfare (Socialstyrelsen) publishes 
their latest guideline´s for maternal healthcare.  

1999 A national quality register is implemented: The maternal 
healthcare register, which in 2014 is incorporated with the new 
Swedish Pregnancy Register, representing maternal healthcare, 
foetal diagnostics, obstetrical care and delivery. 

2004-06 A national project regarding risk use is initiated, highlighting the 
importance of identifying pregnant women at risk from using alco-
hol and tobacco. The maternal healthcare clinics start to screen for 
alcohol habits with AUDIT. 

2006 Information for midwives about foetal diagnosis becomes more im-
portant when CUB (combined ultrasound and biochemical) is intro-
duced. 

2008 The profession (coordination midwives, obstetrician and psycholo-
gists) publishes a document with guidelines, as the National Board 
of Health and Welfare´s guidelines no longer provide updates. 

2010s Several new medical guidelines were introduced (GDM, thyroid dis-
ease, preeclampsia, obesity, foetal RhD). 

2010s Mental illness gained increased focus. 

The history is based on: Jordemor, Barnmorskor och barnsängskvinnor i Sverige 
(Höjeberg P 1991). Mödrahälsovård, Sexuell och Reproduktiv Hälsa (Intressegrup-
pen för Mödrahälsovård inom SFOG, Samordningsbarnmorskorna inom SBF i sam-
arbete med Pykologer för mödra- och barnhälsovård, publicerad 2008, uppdaterad 
2016). Mödra- och barnhälsovård (Socialstyrelsen 1979). Lärobok för barnmorskor 
3:e upplagan (Kaplan A et al. 2009). Dialogues at the Maternal healthcare unit and 
from the Internet. 
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The purpose with maternal healthcare is to contribute to good sexual and 
reproductive health by preventing and identifying risks of ill health, as well 
as minimising the risks and morbidity of women and children during preg-
nancy, childbirth and infancy. Healthcare providers shall, for example, talk 
about the negative effects of smoking and consumption of alcohol during 
pregnancy. The midwives’ role in outpatient clinics is to work with 
healthcare during pregnancy, provide parenting support, family planning, 
screening with Pap smear, information to prevent unwanted pregnancies 
and Sexually Transmitted Infections (STIs), and public health work with 
information about lifestyle (1). The midwives’ areas of care for pregnant 
women has also grown during the latest 20 years.   

Maternal healthcare in Sweden today is offered at midwife clinics and is 
still free of charge. The care is closely connected with the maternal clinics 
at the hospitals. The women are offered at least 8-9 visits to the midwife, 
with a mean visit of 9.4, and 56% visited a doctor, at least one time during 
the pregnancy, according to the Swedish Pregnancy Register (2). In most 
regions in Sweden, pregnant women have the possibility to see a psycholo-
gist, specialised in working with pregnant women and children up to six 
years of age. The care of pregnant women has developed a lot since the start 
in 1938. 

There is growing interest in women’s health before pregnancy since pre-
conception health can affect fertility, pregnancy, the child´s health and even 
the next generation, see figure 1. Preconception care has been available to 
some extent for women with chronic diseases; however, preconception care 
is important for all women in order to promote healthy pregnancies and 
healthy children. Except for the following introduction of the field, there 
are chronic diseases, infections, drugs and the environment that can also 
affect the preconception period; however, those topics are excluded in this 
thesis. 
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Figure 1. Important factors that can affect a woman’s pregnancy.  

Tobacco 
In Sweden, at the first visit to the maternal healthcare, all women are rou-
tinely asked whether they use tobacco and their tobacco habits three months 
before they become pregnant (1). It has been suggested that self-reported 
smoking is under-reported; nevertheless, a previous study showed that 
women’s self-reported data on smoking, to the midwife, correlates with 
their cotinine (metabolite of nicotine) levels. This corroborates that the self-
reported data documented in women’s records by the midwife is reasonably 
valid (3). 

In 2019, 11.3% of Swedish women reported smoking three months be-
fore pregnancy (see figure 2), and 3.9% at their first visit to the maternal 
healthcare (4). Smoking during pregnancy has slowly decreased during the 
last few decades (4). Today, only 2.6% smoke during the full pregnancy (2), 
which is quite low compared to other countries. It is well known that smok-
ing has negative health effects since it can reduce the fecundability and delay 
conception (5), as well as prolongs the “time-to-pregnancy” (6). Use of to-
bacco during pregnancy, especially smoking, is associated with intrauterine 
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foetal death and neonatal death (4, 7, 8), preterm birth (8-10), small for 
gestational age (8, 11), placenta previa (8, 12) and placental abruption (8). 
Some studies have shown that smoking during pregnancy can cause spon-
taneous abortion (8, 13), while others have not (14, 15). Among women 
who had undergone in vitro fertilisation (IVF), it was reported that women 
who were smokers had a lower birth rate than women who did not smoke, 
and spontaneous abortion was also more common (16). It has also been 
shown that women who smoke breastfeed less than women who do not 
smoke, even after controlling for other predictors (17). Smoking has also 
been shown to be associated with risk for later obesity and gestational dia-
betes (GDM) in daughters of mothers who have smoked during pregnancy 
(18). Behaviour problems and attention deficit hyperactivity disorder 
(ADHD) in offspring are other problems that are described (19-21). On the 
other hand, smoking during pregnancy decreased the risk of gestational hy-
pertension and preeclampsia (22, 23).   

Figure 2. Smoking three months before pregnancy among women in Sweden in 
2019, The Medical Birth Register, National Board of Health and Welfare (So-
cialstyrelsen). 

Swedish snuff (oral tobacco) is a type of smokeless tobacco and is not as 
common among women as smoking, except in the northern parts of Sweden 
where more women use snuff (4). In Sweden, in 2019, 5.4% of the women 
were daily users of snuff three months before pregnancy (see figure 3), and 
1.2% at their first visit at the maternal healthcare (4). However, it is worth 
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noting that using snuff has increased during the last few years in Sweden 
(24). Studies on snuff and pregnancy are lacking; however, studies have 
shown that snuff increases the risk of small for gestational age (11), stillbirth 
(7) and preterm birth (10, 25). The decreased risk for preeclampsia that is 
found among smokers, however, has not been found for snuff users (22). 
There are no studies at all on Swedish snuff and whether there are any as-
sociations with spontaneous abortion. 

 

Figure 3. Use of snuff three months before pregnancy among women in Sweden, in 
2019, The Medical Birth Register, National Board of Health and Welfare (So-
cialstyrelsen). 

Alcohol 
Prenatal alcohol exposure (PAE) can cause significant damage, since alcohol 
is teratogenic to the central nervous system. The alcohol is transferred from 
the mother to the foetus through the placenta, resulting in the foetus having 
the same level of alcohol in the blood as the mother. However, the alcohol 
level will rise slower in the foetus than in the mother. Nonetheless, the foe-
tus’ liver has a limited capacity to metabolise alcohol, being 5-10% of the 
mothers; therefore, the foetus will have alcohol in the blood for a longer 
time. Another problem is that the foetus will reuptake the alcohol by uri-
nating and then swallowing the amniotic fluid (26).   
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One of the most known diagnoses after PAE is Foetal Alcohol Syndrome 
(FAS), which can result after excessive alcohol consumption during preg-
nancy. FAS results in the child having physical, behavioural and cognitive 
abnormalities, and it is unknown how much alcohol exposure is needed to 
get FAS.  

Foetal Alcohol Spectrum Disorders (FASD) is an umbrella term for all 
kinds of mental, behavioural, physical and/or learning disabilities after PAE. 
Children and adolescents with PAE can show a variety of cognitive and be-
havioural difficulties, from learning problems to severe intellectual disabili-
ties (27, 28). ADHD is also associated with PAE (29-31), and even moderate 
alcohol use among pregnant women increases the risk of behaviour prob-
lems (32).  

Many studies have investigated the risk of spontaneous abortion as a re-
sult after the mother´s alcohol use during the time of contraception and in 
early pregnancy. Some studies indicate an increased risk of spontaneous 
abortion, while others have not found any association between alcohol use 
and spontaneous abortion (13, 33-35). 

It has been shown that even lower levels of PAE during the first trimester 
can affect the foetus (36). Experimental studies on animals have shown that 
both binge-drinking, low-moderate drinking and exposure before the im-
plantation have an impact on the foetus (37). There is no known safe level 
for alcohol consumption during pregnancy; therefore, the recommendation 
is to refrain from alcohol completely during the whole pregnancy (29) in-
cluding even when planning pregnancy (28).   

A Danish study reported a weekly alcohol consumption for more than 
70% of the women before the pregnancy, where 35% reported binge drink-
ing during early pregnancy (38). Non-pregnant women felt a social expec-
tation to refrain from alcohol during pregnancy, although they had limited 
knowledge as to why (39). A Swedish study showed that women with mod-
erate alcohol consumption before their pregnancy reduced their alcohol 
consumption less than women with a hazardous consumption during the 
time they tried to conceive. It has also been shown that most of the women 
continue to drink alcohol until they realise that they are pregnant (40). Fur-
thermore, it is known that women who have a heavy alcohol consumption 
before pregnancy also have difficulties to refrain from alcohol during the 
pregnancy (41).  

 It is suggested that all pregnant women should be screened for alcohol 
use (42). The Alcohol Use Disorders Identification Test (AUDIT) is used in 
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Sweden to identify pregnant women who have had a hazardous use of alco-
hol before the pregnancy, and thereby might have problems to stop drinking 
alcohol during the pregnancy. AUDIT is a 10-item questionnaire alcohol 
habits (43-45). Maternal healthcare units in Sweden began to use AUDIT 
in 2003-2009 (46), as a tool in a discussion and as a source of information 
about the importance of refraining from alcohol consumption during preg-
nancy.  

Figure 4. AUDIT score the year before the pregnancy; classification as no users, 
users, risk use or risk for abuse or alcohol addiction, Årsrapport 2019, The Swedish 
Pregnancy Register. 

Overweight and obesity 
Body Mass Index (BMI) is commonly used to classify overweight and obe-
sity. It is a measure of weight relative to height, and the definition of over-
weight according to the World Health Organization (WHO) is a BMI >25 
kg/m2, where obesity is classified as BMI of >30 kg/m2. A normal BMI is 
between 18.5-24.9 kg/m2. Obesity and overweight are global health prob-
lems (47, 48). Since 1975, obesity has nearly tripled, and more than 650 
million people in the world are obese (48). In Sweden, overweight and obe-
sity among women in the ages of 16-84 have increased from 27% in the 
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early 1980s to 41% in 2018 (49). Obesity is associated with hypertension, 
type 2 diabetes, cancer, heart diseases, stroke and other diseases (50).  

Ovulatory dysfunction is more common among obese women and is one 
reason why sub-fertility and infertility problems affect women in this group 
(51, 52).  

Among pregnant women, overweight and obesity have become more and 
more common (4, 53). In Sweden, in 2019, 27.2% of women who gave 
birth were overweight and 15.7% were obese (see figure 5), and the preva-
lence is increasing for each year (4).  

Overweight and obesity are associated with many complications during 
pregnancy and delivery, including a higher risk of stillbirth (54, 55) and 
spontaneous abortion (51). Other complications include gestational diabe-
tes, preeclampsia, depression, venous thromboembolism and problems with 
breastfeeding (55-58). In Sweden and in other developed countries, over-
weight and obesity are more often associated with stillbirth than smoking 
(54, 59). During delivery, there is also a higher risk of instrumental delivery 
and caesarean section. The risk for preterm birth; large for gestational age 
(55, 57); birth defects such as neural tube defects and heart defects (51, 55); 
and perinatal death, when the mother is obese (57) is also higher. There is 
also a risk for the child to become obese later in life (55). 

To change lifestyle and have healthy habits can take a long time, and to 
lose weight to reach a normal BMI can take several months or years, and 
sometimes, it is impossible. Figure 6 shows typical behaviour and optimised 
preconception behaviour in young women in high-income countries. 
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Figure 5. BMI classification of pregnant women at the first visit at the maternal 
healthcare in 2019, Medical birth register, National Board of Health and Welfare. 
(Socialstyrelsen). 

Folic acid 
Folate is a water-soluble B vitamin, naturally available in vegetables with 
green leaf, legumes and in citrus fruits. Folic acid is a synthetic folate and is 
used as a supplement or to fortify food. Neural tube defects in foetuses can 
be prevented by up to 79% if women took a supplement with folic acid 
from the time of planning pregnancy and for the first 12 weeks of the preg-
nancy (60-62). The neural tube normally closes around day 22 to 28 after 
conception. If the closing fails, malformations can result in anencephaly, 
encephalocele or spina bifida. The appropriate dosage to prevent neural 
tube defects is 400 µg/day for most women, and it takes four weeks or more 
to reach the optimal plasma levels to prevent neural tube defects (NTD) (63-
65). Therefore, the recommendation in some countries is to start with folic 
acid three months before trying to conceive or that all women who might 
be pregnant should supplement with folic acid, because there are many un-
planned pregnancies (61, 66). In many studies, supplementation with folic 
acid (400 µg/day) is continued for 12 weeks of pregnancy without any ex-
planation as to why. One Hungarian study showed that folic acid with 800 
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µg until the women had her seconded missed menstruation (= 8 weeks preg-
nancy) prevented neural tube defects (67). 

Obese women have a lower serum folate than non-obese women (68), 
and they also have a higher risk of neural tube defects (69). Therefore, many 
countries recommend that obese women take higher doses of folic acid (70).  

Although evidence regarding other benefits with supplementation of folic 
acid are lacking, it might decrease risk of spontaneous abortion, stillbirth, 
neonatal death, preeclampsia, low birth weight and small for gestational 
age (61, 71).   

Some countries have adopted folic acid fortification policies relating to 
food (63), while other countries, as in Sweden, suggest that women should 
supplement with folic acid. As many pregnancies are unplanned, the recom-
mendation in many countries is that women who might become pregnant 
should supplement with folic acid (72). Sweden had those recommendations 
until autumn 2020. Then, the authorities changed their recommendation to 
‘Anyone who is likely to become pregnant within a few months is recom-
mended to supplement with 400 microgram folic acid per day’.  

A Swedish study found that only one-third of the pregnant women had 
been taking folic acid one month before the pregnancy (73). A British study 
including nearly half a million women found similar results, where only 
30% supplemented with folic acid one month before the pregnancy (74). 
The Netherlands had national campaigns about starting with folic acid be-
fore a pregnancy. Unfortunately, the knowledge about folic acid was still 
low after the campaigns, especially for women with low education (75, 76).   
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Figure 6. Changes in improving preconception health. Typical levels of each precon-
ception behaviour in young women in high-income countries (solid lines) and opti-
mal behaviours before conception (dashed lines). Reprinted from The Lancet 
2018;391(10132):1830-4, 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, page 1835, with 
permission from Elsevier. 

Impact of age on fertility and pregnancy 
Maternal age is a key factor when discussing factors affecting fertility and 
pregnancy. A girl has her first menstruation between 8 and 16 years in de-
veloped countries, and the mean age is around 12-13 years in European 
countries (77), while menopause usually enters at 49 to 52 years, with a 
mean at 51 years, defining the women’s fertile period (78). However, the 
fecundity starts to decline markedly from 35 years of age (79), and women 
at the age of 20 have 34% chance per cycle to become pregnant. At the age 
of 35 years, the chances have declined to 12% per cycle; and at 45 years of 
age, women’s chances have declined to 0.5% per cycle. It has also been re-
ported that among women in the ages of 20-28 years, around 10% are in-
fertile, while around 25% are infertile among women at the age of 35 (80). 

To delay childbearing has been more common since the 70s in many de-
veloped countries (81) for several reasons. In Sweden, the mean age for the 
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first child was 24 years in 1975; thereafter, the mean age increased to 28.5 
years in 2006. After 2006, the mean age has only increased or decreased 
marginally (82). Figure 7 describes the maternal age in Sweden. 

There are many reasons for postponing childbearing. One reason is 
higher education among women, which makes them postpone childbearing 
both because it is hard to parent and study at the same time and because 
women with higher education also want to pursue a career. Women also 
want to increase their income, so they can afford to have children; other 
reasons are that they may not feel mature enough or have not found a suit-
able partner. However, it takes two to conceive, and the man also has a role 
in the decision. Thus, gender equality is another important factor (81, 83, 
84).  

To postpone childbearing for a long time increases the risk of childless-
ness (79, 80) since infertility is more common among women in advanced 
maternal age (85). There is also a sub-fertility among women at an advanced 
age, where the need for IVF to become a parent is increased (80, 86). There 
is a higher risk for moderate preterm birth, very preterm birth, low Apgar 
score, small for gestational age, foetal death and neonatal death when the 
nulliparous women are at advanced maternal age. The risk starts to be high, 
even from the age of 30 years. Also, the risk for stillbirth when the mother 
is >40 years is more than two times higher than for a woman at the ages of 
25-29. There is a higher risk of stillbirth for a woman who is over 35 years 
compared with women who smoke. Elective or emergency caesarean section 
is more common among older women compared with younger women (85).  

Figure 7. The maternal age of women in Sweden 2019, Medical Birth Register, Na-
tional Board of Health and Welfare (Socialstyrelsen) 
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Fertility knowledge 
In the general population, fertility knowledge is reported to be poor. How-
ever, university-educated women and men had a higher fertility knowledge 
than people with lower education (87). An Australian study showed that 
19-57% of women and 25-41% of men had lack of knowledge about fac-
tors that could affect fertility (e.g. smoking, STI, obesity) (88).  

Knowledge about the fertile window is low, which has been found in 
both New Zealand (89) and in Sweden (90), and studies have shown that 
both women and men overestimated the female´s fertile period in life (90-
92). Lampic et al. showed that young university students had a lack of 
knowledge about the age-related decline in a women’s fertility, since half of 
them wanted to have children after 35 years of age (92).  

It has been shown that women with higher education, people with prob-
lems conceiving and those who have planned pregnancies have higher levels 
of knowledge. This suggests that information on fertility is needed, espe-
cially shared with those who have lower education or want to conceive (93, 
94). Knowledge of fertility has shown to increase with online education af-
ter a 2-year follow-up (95). 
 

Reproductive intentions 
Reproductive intentions relate to whether a woman or man wants to have 
children or not, how many children they want, and at what age they want 
to have children. Studies have shown that most women and men want to 
have children (92, 96). A study from Australia showed that there was no 
difference between female and male students regarding the intention to have 
children or not (88). 

It has been suggested by Moos et al. (2008) in US that: 
  

Routine health promotion activities for all women of reproductive 
age should begin with screening women for their intentions to be-
come or not become pregnant in the short and long term and their 
risk of conceiving (whether intended or not).  
 

It has also been suggested that all women should get information and 
counselling based on their reproductive intentions (97). 
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Unintended pregnancies 
Globally, around 40% of all pregnancies are estimated as unintended and 
50% of them end with an abortion, 38% continue to an unplanned birth, 
and 13% are miscarriages. The same study also presented that 38% of the 
pregnancies in Northern Europe were unintended (98). Reasons for unin-
tended pregnancies vary around the world. One study showed that 33% of 
those who had an unintended pregnancy thought that it was not possible to 
become pregnant at that time, and another reason for not using contracep-
tives was that the women thought that they or their partner was sterile. 
Problem with side effects of earlier contraceptives was also a reason why 
they did not protect themselves from an unintended pregnancy (99). In some 
countries, contraceptives are not allowed, or it is difficult and/or expensive 
to obtain. In other countries, as in Sweden, the possibility of quick access 
to contraceptives is high. However, unintended pregnancies occur in all 
kinds of subgroups in society (100, 101). 

Some unintended pregnancies end with induced abortion. Countries have 
different incidence levels for induced abortion. In some countries, an in-
duced abortion is illegal and/or generally unsafe. Among the Nordic coun-
tries, Sweden has the highest incidence of abortions (102). The unintended 
pregnancies are costly for the society and the women. It has been calculated 
that if 5% of the women with Short acting reversible contraceptive (SARC) 
change to a Long acting reversible contraceptive (LARC), it will prevent 
3,500 unintended pregnancies each year in Sweden and will save more than 
70 million SEK (103).  

Women who continue an unintended pregnancy smoke more often, both 
during and after the pregnancy. They also take folic acid to a lesser extent. 
In addition, they breastfeed to a lesser extent, (104) and are more often 
affected by postpartum depression (105). 

To reduce unintended pregnancies, more women need to use contracep-
tives and use them properly. The best method to protect themselves from 
unintended pregnancy is to use LARC, but women and men also need edu-
cation and counselling (106). 

Spontaneous abortion 
The definition of spontaneous abortion (SA) is that the pregnancy ends be-
fore gestational week 20-24, which varies because different countries have 
different cut-offs. In Sweden, it is before 22 completed weeks, which is the 
same as the WHO. Often SA is divided into early spontaneous abortion, up 



28 
 

YVONNE SKOGSDAL Preconception health 
 

to 13 completed weeks and late, 14+0-21+6 weeks. Reasons for spontane-
ous abortion can include tobacco, alcohol, drugs, infections, obesity, diabe-
tes, and thyroid disorders. The underlying reasons can also be chromosomal 
defects or other abnormalities (107).  

The age of the woman is also an important factor. It has been found that 
in women aged 22 years old, spontaneous abortion occurs in 9% of all preg-
nancies, while the same risk for women aged 48 years old is 84%. The risk 
of SA increases as the woman gets older, from the age of 30 years (108).   

A SA can have psychosocial consequences, since it can lead to anxiety, 
depression and post-traumatic stress (109, 110). 

Contraceptives  
People have had a need to prevent pregnancy for thousands of years. From 
the beginning, by using condoms made from sheep gut or different kinds of 
material that was used as a pessary. In 1960, the first hormonal pill was 
approved, and it was a revolution. In the 60s and 70s, the copper device 
was introduced. Today, there are numerous choices in contraceptives such 
as implants, hormonal devices, more pills in different settings and even dig-
ital protection (111).   

Many countries have evidence-based recommendations on contraceptive 
counselling (112-114). In 2014, the Swedish Medical Product Agency re-
vised the national guidelines, where the importance of protecting a woman's 
fertility and of preventing unintended pregnancies was pointed out (114).  

To use contraceptives correctly is not easy (106). One way to measure 
the effectiveness is the Pearl Index (PI), which gives a measure of pregnan-
cies on 100 women per year and is defined in the contraceptives “perfect 
use” and “typical use”. For all contraceptives, except for LARCs (e.g. in-
trauterine devices and implants), the PI for “perfect use” is higher than for 
“typical users”. LARCs are more effective, as the PI is similar for “typical 
users” and “perfect users” (115). In the guidelines from 2014, LARCs are 
recommended also for young nulliparous women (114). Some contracep-
tives provide health benefits such as they lower the risk of for example ovar-
ian cancer, and can be a form of treatment for dysmenorrhea and endome-
triosis (116). 

Reasons for not using contraceptives to prevent pregnancy in Sweden in-
clude not being sexually active, fear of hormones, experience of side effects 
or not having found good methods, among others (117). However, there 
can be cultural differences compared with other countries, depending on 
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access to contraceptives, abortion law, religion, economy and the possibility 
of autonomy. 

Preconception care 
Many women are not well prepared for a pregnancy and have not made any 
lifestyle changes before the pregnancy. Stern et al. found that despite preg-
nancy being very or fairly planned, only 24% took folic acid, 17% used 
tobacco daily, and 10% were drinking alcohol weekly (73). Another Swe-
dish study among women who attended fertility clinics showed that 24% 
were overweight, 13% obese, 13% used tobacco daily, and 12% drank 
more than two glasses of alcohol weekly (118).  

The purpose of preconception counselling is to provide education about 
lifestyle factors to promote health before a pregnancy. Issues that are dis-
cussed depend on the individual’s specific need but are usually related to 
tobacco, alcohol, weight, folic acid, as well as knowledge on age and fertil-
ity. However, preconception health counselling is also about how to prevent 
unintended pregnancies with contraceptives. 

Preconception counselling can reduce the risk for poor perinatal out-
comes, and it might reduce the risk of mortality and morbidity (119). Jack 
et al. (2008) found that chances of having a healthy mother or infant were 
better if the mother’s health condition was identified before the pregnancy, 
which supports the idea of screening and treating women before pregnancy. 
Thus, the importance of promoting health and taking actions prior to preg-
nancy to reduce unnecessary risks has been a goal for a long period of time, 
with known difficulties and challenges to succeed. The question is: How do 
we motivate women to change lifestyle habits and what interventions are 
suitable to use for each individual?  

One way to tackle this difficult task is to increase women´s and men´s 
knowledge about the possibilities with a Reproductive Life Plan (RLP). 

Reproductive Life Plan 
One way to have preconception counselling is the patient-centred Repro-
ductive Life Plan Counselling (RLPC). To promote preconception health, 
RLP was developed by Moos et al. (2008) to be used as a tool. The recom-
mendation is to screen women for their reproductive intentions, both in 
short- and long-term. Accordingly, men, women and couples should be en-
couraged to have a RLP in order to achieve personal goals such as when 
and how many children they want in their life. Individuals should also be 
educated on how their RLP also relates to contraceptives and other medical 
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decisions to reach their RLP goals (97). The preconception care should in-
clude individualised health education, risk identification and actions to re-
duce the risks (94). The American College of Obstetricians and Gynecol-
ogists recommend the use of a RLP, which they consider is a tool to reduce 
unintended pregnancies (120). From a study in 2016, Kransdorf et al. de-
scribe that most young adults did not know about RLP; however, most of 
them thought that RLP was important (121). 

Files at al. presented a suggested plan to introduce RLP to the women 
and started with the question “Do you have plans to conceive a child in the 
next 5 years?” The health care provider could choose three different paths, 
depending on whether the woman had plans to conceive and her age (122). 

Stern et al. (2013) evaluated the effect of using RLP on female university 
students with the first question “Do you want children in your life?” De-
pending on the answer, a helpful template had four suggestions for further 
information/discussion. The knowledge about fertility and folic acid in-
creased after using RLP. In addition, nine out of ten women stated that the 
midwife´s initiative to talk about RLP was positive (90). RLP has also been 
evaluated on men in a Swedish study, where the intervention with RLP-
based information increased the men´s fertility awareness (123). A RLP-
website has been evaluated in Sweden and has shown to be a useful tool for 
midwives in primary healthcare settings (124). 

Despite the recommendations in the US, there are still questions regard-
ing implementation, outcome and equity of RLP as a tool. (125). There is 
still a paucity of research about RLP and its effectiveness; nevertheless, cur-
rent evidence shows that RLP is a positive tool that can be used in clinical 
practice. However, the studies are limited, especially about the long-term 
effects after RLP/RLPC (126).  

Table 2. Reproductive Life Plan questions to think about. 

 
 

 

Reproductive Life Plan questions to think about! 
Do you want to have children? 
Does your age match your goals? 
How do you protect yourself from unwanted pregnancies? 
How do you protect your fertility? 
What lifestyle changes do you need to make? 
Do you have any chronic diseases that need to be managed before conceiving 
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Summary 
The health preceding a pregnancy is important, and preconception health is 
an umbrella term that covers aspects such as lifestyle factors, age, folic acid 
and other factors that affect the pregnancy. Preconception health is thought 
to be helpful for women who plan their pregnancy, so they can make life-
style changes in a good time before the pregnancy. Preconception health is 
also about how to protect from unintended pregnancies, which means that 
contraception is also an important part of preconception health.  

It has been shown that women, and men, have a low level of knowledge 
about fertility and preconception health. There is a need for education/in-
formation about preconception health, and it is suggested that women (and 
men) should have a RLP, which is one way to talk about preconception 
health. Although RLP(C) is recommended, there is limited knowledge about 
implementation and outcome in both short- and long-term. There is also a 
lack of knowledge about effects of tobacco use and alcohol consumption on 
pregnancy outcome. 
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Aims of the thesis 
The aim of this thesis is to investigate contraceptive use and reproductive 
intentions and evaluate the RLPC concept, in terms of increased knowledge 
of fertility, awareness of preconception health, choice of contraception and 
women's experience of RLPC. Another aim is to investigate if lifestyle fac-
tors, such as using tobacco and alcohol, before/in early pregnancy affect the 
risk of spontaneous abortion or other pregnancy outcomes.  
 

The specific aims of each study were: 
 

1. To investigate women’s use of contraception and reproductive in-
tentions among Swedish-speaking women visiting nurse midwives 
for contraceptive counselling.  
 

2. To evaluate the effects of using the RLPC among a representative 
sample of Swedish-speaking women visiting registered nurse-mid-
wives (RNM) for contraceptive counselling. The main outcomes 
were knowledge of fertility and awareness of preconception 
health. Secondary outcomes were use of contraception and 
women’s experiences of the RLP.   
 

3. The primary aim was to investigate if smoking and/or use of snuff 
three months before pregnancy and during the time of the first an-
tenatal visit, and the AUDIT score the year before the pregnancy 
were associated with spontaneous abortion. The secondary aim 
was to investigate if maternal characteristics (age, BMI, education, 
birth, self-rated health) modify the risk of SA.  
 

4. The primary aim was to investigate pregnancy outcomes for 
women with a high score on the AUDIT test in the first trimester, 
which reflects alcohol use the year before the pregnancy, compared 
with women with a low risk score. The secondary aim was to in-
vestigate if women with a high AUDIT score had more visits to a 
midwife or doctor during pregnancy. 
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Figure 8. Overview of the methods for each paper in the thesis. 
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Materials and methods 

The Swedish Pregnancy Register (used in papers III-IV) 
The Swedish Pregnancy Register (SPR) is a national quality register with 
two kinds of data collection: electronic transmission from the medical rec-
ords and manual documentation by the midwife directly into the SPR. The 
electronic data from the medical record include around 90% (n= 110 000) 
deliveries annually and 75-85% manual documentation. SPR contains in-
formation on the pregnancy and childbirth, and it ends with a follow-up 
visit to the midwife around 4-16 weeks postpartum. Most of the variables 
are from the medical records, and SPR is valuable for research in pregnancy 
(127).  

Study design 

Papers I-II 
Between February 2015 and March 2016, a randomised controlled trial was 
conducted. During the study period, all (n=6354) women, who met with 86 
midwives at 28 clinics for contraceptive counselling, were eligible to partic-
ipate. The inclusion criteria were that they should understand and be able 
to read Swedish and be 20-40 years of age (figure 8).  

All midwives were informed by the project leader (YS) about the study, 
in both regular meetings and in small groups, for the implementation of the 
intervention. 

When the women phoned for an appointment, they were informed about 
the study; thereafter, when they attended the clinic, they received written 
information about the study and were informed that participation was vol-
untary.  

The randomisation to the intervention group (IG) and control group 
(CG) was prepared for each clinic before the start of the study. The ran-
domisation was made in Excel in cluster form. Each woman was told to 
take the first envelope. In the envelope, there was a questionnaire together 
with a sealed envelope with the randomisation. The participants answered 
the questionnaire before the contraceptive counselling. The questionnaire 
was put in a sealed envelope that was handed over to the midwife who 
opened the envelope for the randomisation. Parts of the results from this 
baseline questionnaire were presented in study I. 
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According to the national recommendations, routine counselling was 
provided to both the IG and CG. Women in the IG also had a semi-struc-
tured discussion about RLP, with the first question “Do you want chil-
dren/more children in the future?” Depending on the answer, the midwife 
had a template with discussion points to use in the follow-up counselling. 
The IG group also received information about preconception health and 
fertility, and they also received a brochure to read at home: “What do you 
know about fertility”. Two months after the counselling, we sent a postal 
questionnaire to both the IG and CG. The flowchart is described in figure 9. 

 

Figure 9. Flowchart of studies I and II. 
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The majority of the questions in the questionnaire had been used in an 
earlier study (90). We changed a few questions and supplemented with a 
few questions. The baseline questionnaire was then piloted on 28 women; 
after the pilot, some questions were modified. The topics in the question-
naire were about: Background and demographics, Knowledge of fertility, 
Preconception health, the use of Contraception at their latest intercourse 
and Reproductive intentions. In the follow-up questionnaire, the questions 
were repeated, and we also asked the IG about their experience of the 
RLPC. 

Papers III-IV 
Papers III- IV are based on a population cohort study, using the SPR (figure 
8). The cohort included all pregnancies registered in SPR for the first ante-
natal visit 1 January 2014 to 31 July 2018. In total, 566,493 pregnancies 
were registered during this time, and of these 34,867 (6.2%) were registered 
as SA, and 490,737 (86.6%) as a childbirth. In addition, 2,911 (0.5%) preg-
nancies were reported as induced abortion due to birth defects and 37,978 
(6.7%) where it was unknown how the pregnancy ended up.  

In paper III, we analysed 525,604 pregnancies, those with SA and child-
birth. The variables that were used include smoking and use of Swedish 
snuff 3 months before the pregnancy and at the first maternal healthcare 
visit and AUDIT score the year preceding pregnancy. Age, BMI, country of 
birth, education level, and self-rated health were also included in the analy-
sis.  

In Paper IV, the analysis was based on pregnancies that ended up with a 
childbirth n = 498,070 (some of the pregnancies that were initially found as 
unknown were shown to be childbirth). We analysed the women´s AUDIT 
score the year preceding pregnancy and the pregnancy outcome. Diagnoses 
were categorised, and background factors were also included. 

Statistical methods 

Paper I 
The responses and demographic characteristics were presented with mean 
and standard deviation (SD) for normally distributed continuous variables 
and for continuous variables with shewed distribution, median and inter-
quartile ranges were used. In categorical variables, frequency and percent-
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age were used. To compare the differences in the sub-groups, Mann-Whit-
ney U or Kruskal Wallis test were used for continuous variables and Fisher´s 
exact test or chi-square for categorical variables. 

Paper II 
The statistical analysis for demographic characteristics and responses in this 
paper were presented in percentage, proportions or median with an inter-
quartile range. For categorical variables, Fisher´s exact test and Chi-square 
were used. For ordinal variables and asymmetrically distributed continuous 
variables, the Mann-Whitney U test was used. Mantel-Haensz chi-square 
test was also used to analyse the difference in the response rate between the 
groups and was adjusted for the same question in the first questionnaire. 
Relative risk (RR) with a corresponding 95% confidence interval (CI) was 
used to estimate the association between the intervention and the partici-
pant’s response.   

Paper III 
Absolute numbers and percentages were used to describe lifestyle factors 
and other sociodemographic characteristics. Logistic regression was used to 
estimate the association of lifestyle factors (smoking, use of snuff, and pre-
conception alcohol use) and SA. Adjustments of potential confounders (age, 
BMI, education level, country of birth and self-rated health) were made. 
Based on tobacco use, AUDIT score, BMI and the women’s age, the risk of 
SA was stratified.  

Paper IV 
To describe background factors, absolute numbers and percentages were 
used. To estimate the association of AUDIT score with pregnancy outcome, 
logistic regression was used. Also, we adjusted for potential confounders 
(age, BMI, education level, country of birth, self-rated health, smoking at 
first visit, use of snuff at first visit, mental ill health, fear of childbirth and 
parity).   
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Ethical considerations  
The regional ethical review board of Uppsala has approved these studies 
(reg. no 2012/101 and 2015/484). The studies are in line with the Helsinki 
Declaration (128). 

Healthcare providers have knowledge that unhealthy lifestyles can affect 
fertility, pregnancy and the unborn child. It is therefore important for 
healthcare providers to inform women and men about the topic, and it is 
unethical not to inform about preconception health. However, how 
healthcare providers can bring up the subject in a successful way is unclear, 
which is why studies I and II are important. There is also a lack of 
knowledge about impact of tobacco and alcohol use in early pregnancy, 
which is why studies III and IV are important. 

In studies I and II, it was often the same registered nurse / midwife (RNM) 
that the woman visited who asked them about participation in the study. 
Some women may have perceived it as a requirement to participate in the 
study. Nevertheless, they had the possibility to read the information about 
the study and sign the consent form themselves before the visit. They also 
had the opportunity to stop the participation whenever they wanted. 

In studies III and IV, we used the Swedish Pregnancy Register, which is 
part of the Swedish National Quality Registries. The purpose of the quality 
registers is to help health organisations to ensure quality of care, and to do 
research with the aim to improve care. A substantial economical effort has 
been made in Sweden to create different quality registers, with the respon-
sibility for all users to actually use it for the patient’s care and research. It 
can be considered unethical NOT to do research on the data collected. Par-
ticipants in the National Quality Registries should be informed about the 
register, but there is no need for written consent. The women always have 
a possibility to opt out if they want to. In the data set, the women´s personal 
data is unidentified. The women are informed that the documentation about 
their pregnancy and delivery will been transferred, but they do not know 
what studies their data will be used in. However, the National Quality reg-
istries vision is that ‘National Quality Registries are used in an integrated 
and active way for continuous learning, improvement, research and man-
agement to create the best possible health and care together with the indi-
vidual’.  
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Results 

Paper I 

Background of the study population 
The mean age of the women who participated in this study was 25 years. 
There were 652 women (33.5%) who had tried to become pregnant, and 
881 (45.3%) women had been pregnant; see figure 8 regarding the women´s 
attempts to conceive and if they have been pregnant.  
 

Figure 8. Women's attempts to conceive and if they have been pregnant 

Among women who had been pregnant (n=881), 74.5% had given birth, 
32.9% had experienced legal abortion and 12.9% experienced spontaneous 
abortion. 

Reproductive intention 
In total, 1,253 (64%) women wanted to have children/more children, where 
1,033 (81%) were nulliparous and 220 (33.5%) were parous women. More 
parous women were unsure if they wanted more children compared with 
the nulliparous. Nulliparous women wanted in median to have their first 
child at the age of 28 years (25th percentile = 26 and 75th percentile = 30), 

Not tried, not 
pregnant 

54%

Tried, not 
pregnant

1%

Tried, been 
pregnant

33%

Not tried, been 
pregnant

12%

Not tried, not pregnant Tried, not pregnant

Tried, been pregnant Not tried, been pregnant
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while those who already had given birth had been 25 years of age at that 
time of the first birth. The desired age for when to have the last child is 
presented in table 3.  

 

Table 3.  Desired age for when to have the last child. 

Age Nulliparous Parous 
 n % n % 
<=25 48 4.9 20 8.5 
26-30 213 21.6 77 32.9 
31-35 541 54.9 94 40.2 
36-40 176 17.8 41 17.5 
>40 8 0.8 2 0.9 

 

Contraception during their most recent intercourse 
LARCs were used by a total of 443 (22.8%) women, SARCs were used by 
1,252 (64.3%), and 251 (12.9%) had not used any contraception at their 
most resent intercourse. Parous women used devices to a larger extent than 
nulliparous, 28.1% vs 6.6%. The most common was combined hormonal 
contraceptive pills that 36.3% of the women had used at their most recent 
intercourse. 

Those who had not used any contraception at their most recent inter-
course are presented in different sub-groups, see table 4.  

 

Table 4. Non-users of contraception at the most recent intercourse among different 
groups of women. 

Sub-groups of women n % 
All women n =1,946 251 12.9 
Women without a stable relationship n= 459 91 19.8 
Women with a stable relationship n=1,476 159 10.8 
Parous women n= 656 129 19.7 
Nulliparous women n=1,269 122 9.6 
Do not want children/more children n=345 68 19.7 
Want children/do not know n=1,246 181 14.5 
Parous women who do not want more children n=265 60 22.6 
Nulliparous women who do not want children n=80   8 10.0 
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Women´s thoughts about the probability of future unplanned pregnancies 
Regarding unplanned pregnancies, 15% of the women thought it was very 
likely or quite likely some time in their future. In some groups, it was more 
common to believe that they would have an unplanned pregnancy, see table 5. 

 

Table 5. Sub-groups of women and their thoughts about the probability of having 
an unplanned pregnancy in the future. 

 

Paper II 
In total, 1,946 women answered questionnaire 1 (Q1), and 1,198 women 
answered questionnaire 2 (Q2) (IG, n=592 and CG, n=606).  

Fertility knowledge 
The women´s answers to Q1 reflected a low level of knowledge on fertility; 
however, knowledge about fertility increased for all questions among the 
IG after the intervention, see table 6. 

 
 

 
Very likely Quite likely Quite unlikely Very unlikely 

 

 
n % n % n % n % p 

          

Nulliparous 25 2.0 140 11.0 791 62 320 25.1 
 

Parous 31 4.8 86 13.3 294 45.4 236 36.5 <0.001 
          

Women without con-
traceptive at latest 
intercourse 

12 4.8 65 26.2 127 51.2 44 17.7 
 

Women with contra-
ceptive at latest in-
tercourse 

43 2.6 161 9.7 950 57.1 510 30.6 <0.001 

          

Women with experi-
ence of abortion 

9 3.3 54 19.9 145 53.3 64 23.5 
 

Women without ex-
perience of planned 
abortion 

47 2.9 170 10.4 935 57.1 485 29.6 <0.001 
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 Table 6. Correct or almost correct answers to questions about fertility, before and 
after the intervention for IG and CG. 

*RR was adjusted for the same questions before the intervention   

Awareness of preconception factors 
At the time of answering Q1, the women stated that quitting smoking before 
a pregnancy was the most important factor. To supplement with folic acid 
before a pregnancy was unknown for 28%, and another 30% thought that 
supplementing with folic acid was neither important nor unimportant. The 
intervention increased the awareness of preconception factors for women in 
the IG (see table 7), and women in the IG planned to make lifestyle changes 
to a larger extent compared to women in the CG before a future pregnancy. 

 

 

 

 Before After IG After CG Adjusted 
RR* 

95 % CI 

 n (%) n (%) n (%) n (%) n (%) 
How likely is it that a 25-year-old 
woman will become pregnant if 
she has unprotected intercourse 
with a man at the same age at 
the time of ovulation? (Correct or 
almost correct 25-40%) 

198 
(10.5) 

273 
(46.5) 

121 
(20.1) 

2.297 1.915-2.755 

      
For how long is it possible for an 
ovulum to be fertilised? (Correct 
or almost correct 1-2 days) 

631 
(34) 

306 
(54.3) 

244 
(42.4) 

1.245 1.098-1.412 

      
At which age begins a marked de-
cline in a woman´s ability to be 
pregnant? (Correct or almost cor-
rect 33-37 years) 

595 
(30.4) 

300 
(50.8) 

199 
(33.2) 

1.541 1.341-1.771 

      
What are the chances of giving 
birth to a child after in vitro ferti-
lisation per attempt? (Correct or 
almost correct 20-35%) 

582 
(31.9) 

306 
(52.9) 

228 
(39.0) 

1.354 1.190-1.540 



YVONNE SKOGSDAL Preconception health in Sweden 
 

43 
  

Table 7. The IG and CG answers to questions before and after the intervention 
about preconception factors. 

*P value was adjusted for the same questions before the intervention. 

Contraception 
At the time of answering Q2, 27.2% of women used LARCs compared with 
Q1 (20.8%); however, there were no differences between IG and CG. There 
were less women who had been without any contraceptive during the most 

 Before After p* 
 

 Intervention Control Intervention Control  
 n (%) n (%) n (%) n (%)  
How important is it to stop smoking before pregnancy? 
Very and fairly important 557 (94.2) 575 (95.4) 573 (97.6) 574 (94.9) 0.019 
Very and fairly unim-
portant, neither im-
portant/unimportant 

26 (4.4) 24 (4.0) 14 (2.4) 27 (4.5) 

Do not know 8 (1.4) 4 (0.7) 0 (0) 4 (0.7) 
 
How important is it to stop using snuff before pregnancy? 
Very and fairly important 525 (88.8) 552 (91.5) 548 (93.4) 530 (88.0) 0.004 
Very and fairly unim-
portant, neither im-
portant/unimportant 

50 (8.5) 46 (7.6) 33 (5.6) 55 (9.1) 

Do not know 16 (2.7) 5 (0.8) 6 (1.0) 17 (2.8) 
 
How important is it to start taking folic acid before pregnancy?  
Very and fairly important 261 (44.2) 255 (42.4) 458 (78) 330 (54.5) <0.001 
Very and fairly unim-
portant, neither im-
portant/unimportant 

168 (28.4) 180 (29.9) 73 (12.4) 165 (27.3) 

Do not know 162 (27.4) 167 (27.7) 56 (9.5) 110 (18.2) 
 
How important is it to be of normal weight before pregnancy? 
Very and fairly important 468 (79.2) 460 (76.2) 533 (90.8) 510 (84.7) 0.003 
Very and fairly unim-
portant, neither im-
portant/unimportant 

10 (17.4) 114 (18.9) 50.(8.5) 80 (13.3) 

Do not know 20 (3.4) 30 (5.0) 4 (0.7) 12 (2.0) 
 
How important is it to refrain from drinking alcohol before pregnancy? 
Very and fairly important 468 (79.2) 460 (76.2) 507 (86.6) 441 (73.0) <0.001 
Very and fairly unim-
portant, neither im-
portant/unimportant 

103 (17.4 114 (18.9) 69 (11.8) 147 (24.3) 

Do not know 20 (3.4) 20 (3.4) 11 (1.9) 16 (2.6) 
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recent intercourse in Q2 compared to Q1; nevertheless, there were no dif-
ferences between IG and CG. Moreover, 101 women had been without con-
traception at their most recent intercourse in Q2; however, 57% of the 
women were very or fairly satisfied with that, and 15 women were already 
pregnant or planned to conceive.  

Pregnancy plan/unplanned pregnancy 
For 505 (65%) of those who wished to have children/more children in the 
future, it was important to become pregnant according to their own plan, 
and 82% (980/1,195) of all women stated that they thought they had a great 
influence on if or/and when they will become pregnant in the future. 

Experience of the intervention 
The women in the IG evaluated the intervention by answering some ques-
tions, and nearly 60% (342/577) thought the intervention with RLPC was 
very or fairly positive, while 38% (n=217) thought it was neither positive 
nor negative. Furthermore, 443 (76%) women thought that RLPC should 
be included during visits to midwives or to other healthcare providers. 

Paper III 

Tobacco 
In this study a total of 525 604 pregnancies was included, of them were 
490 737 (93.4%) registered as childbirth and 34 867 (6.6%) av SA. Of all 
pregnant women, 6,403 (1.2%) were snuff users and 24,214 (5.1%) smok-
ers at the first antenatal visits. Young women (13-19 years) were more often 
smokers, n=1,143 (16%), but there was no difference in the age of the 
women who used snuff. Women with a BMI of 35 or more were more often 
smokers, n=1,763 (9.1%) or snuff users n=441 (2.1%). Women with high 
education (college/university) were less often smokers, n=2,022 (1.0%) or 
snuff users, n=1,467 (0.7%). 

Use of snuff and smoking at the time of the first antenatal visit are asso-
ciated with increased risk of SA (snuff adjusted OR 1.291, smoking 1-9 
cigarettes/day adjusted OR 1.118 and smoking > 10 cigarettes/day adjusted 
OR 1.445). 

AUDIT score 
There were 141,638 (32.4%) women who had AUDIT score of 0, which 
indicated that they did not drink alcohol at all. AUDIT score of 1-5 points 
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(use of alcohol) was found for 276,774 (63.3%) women, 6-9 points (a risk 
use) for 15,428 (3.5%) women, and 10 points or more (risk of abuse or 
alcohol addiction) for 3,241 (0.7%) women. 

The results did not show an association between SA among those who 
had AUDIT score of 1-5. However, the result shows that women with AU-
DIT score of 6-9 and 10 or more had an increased risk of SA (adj. OR 1.131 
vs 1.216). 

Other factors 
The women’s BMI was one factor to which we had access, and 128,344 
(26.2%) women were overweight and 70,696 (14.4%) were obese, which 
in total means 199,040 (40.6%) women who were overweight or obese. 
Overweight and obesity were associated with SA, overweight (BMI 25-
29.99 adjusted OR 1.040), obesity grade I (BMI 30-34.99 adjusted OR 
1.110) and obesity grade II (BMI 35-75 adjusted BMI 1.213). 

Most of the women were between 25-34 years old (342,448 = 65.2%). 
The age was associated with SA from the age of 30, see table 8. 

 

Table 8. The women’s age and the association with SA. 

*Adjusted for alcohol-AUDIT, born in Nordic/non Nordic countries, BMI, educa-
tion level, smoking at first antenatal visit, use of snuff at first visit at antenatal visit, 
and self-rated health. 

Country of birth and education were also associated with SA. Those born 
outside of the Nordic countries had an increased risk (adj. OR 1.055) as 
well as for those with 9 years of education (adj. OR 1.098) and 12 years of 
education (adj. OR 1.145).  

Age Total 
pregnan-
cies 

SA Delivery Adjusted* 

 n n (%) n (%) OR (95% CI) 
13–19 8 333 461 (1.3) 7 872 (1.6) 1.095 (0.953-1.257) 
20–24 71 467 3 865 (11.1) 67 602 (1.8) Ref 
25–29 174 017 9 377 (26.9) 164 640 (33.6) 1.037 (0.985-1.093) 
30–34 168 431 10 036 (28.8) 158 395 (32.3) 1.166 (1.106-1.230) 
35–39 83 792 7 650 (21.9) 76 142 (15.5) 1.818 (1.719-1.924) 
40–44 18 308 3 201 (9.2) 15 107 (3.1) 3.948 (3.683-4.232) 
45–55 1 130 275 (0.8) 855 (0.2) 6.079 (5.003-7.387) 
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Combination of lifestyle factors and the risk of SA 
The combination of use of tobacco, AUDIT score, BMI and age was evalu-
ated for the risk of SA, and interactions were also analysed. There was a 
significant positive interaction between tobacco, AUDIT score and age (p = 
0.002), and a negative interaction between AUDIT score and BMI (p = 
0.017); AUDIT score and age (p = <0.001); and tobacco and age (p = 0.041). 

Paper IV 

AUDIT score 
In this study, 498,070 pregnancies, childbirths and infants were analysed, 
of which 394,562 (95.8%) women had AUDIT score of 0-5 (no or use of 
alcohol), 14,447 (3.5%) had AUDIT score of 6-9 (a risk use) and 3,030 
(0.7%) had an AUDIT score of 10-40 (risk of abuse or alcohol addiction). 
The findings also showed that those with the highest AUDIT score, more 
often were smokers, in the ages of 13-19 years, primiparous and born in the 
Nordic countries. 

Factors during pregnancy 
Treatment for mental ill health was more common among women with high 
AUDIT score (24.2%) compared with women with low AUDIT score 
(10.7%) (p <0.001), and the treatment could be medical or psychological. 
It was also more common to have been treated and received support for fear 
of childbirth among women with high AUDIT score (9.4%) vs low AUDIT 
score (6.9%).  

Obstetric outcomes 
There was no difference in alcohol habits before the pregnancy and compli-
cations during pregnancy. The findings showed an increased risk for both 
vacuum extraction and caesarean section. However, after adjustment for 
background factors (tobacco, age, BMI, parity, education level, country of 
birth, self-rated health, mental ill health, and fear of childbirth), the differ-
ence was no longer statistically significant. There was no difference in com-
plication rate during pregnancy if the women had high or low AUDIT score, 
either before or after adjustment for background factors. 
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Paediatric outcome 
The paediatric outcomes show that infants to mothers with high alcohol 
consumption before the pregnancy had lover Apgar score than infants to 
mothers with low Apgar score. The infant’s birthweight was also lower, see 
table 9. 
 

Table 9. High vs low AUDIT score and the risk of neonatal outcome shown as 
crude and adjusted OR (95% CI). 

 AUDIT low (0-5) AUDIT high (> 
10) 

Crude Adjusted* 

Apgar 10 
min 

  OR (95% CI) OR (95% CI) 

0-6 2 172 (0.6) 31 (1.1) 1.86 (1.30-2.66) 1.56 (1.01-2.43) 
7-10 365 662 (99.4) 2 836 (98.9) Ref Ref 
Birth-
weight 

    

AGA 336 317 (92.0) 2 587 (91.9) Ref Ref 
LGA 
(+2SD) 

17 628 (4.8) 91 (3.2) 0.67 (0.54-0.83) 1.02 (0.80-1.30) 

SGA      
(-2SD) 

11 571 (3.2) 137 (4.9) 1.54 (1.30-1.83) 1.06 (0.85-1.33) 

LGA 90th 
per- 
centile  

    

Not LGA 357 625 (90.6) 2 827 (93.3) Ref Ref 
LGA 36 936 (9.4) 203 (6.7) 0.70 (0.60-0.80) 1.02 (0.86-1.21) 
SGA 10th 

percen-
tile  

    

Not SGA 357 028 (90.5) 2 653 (87.6) Ref Ref 
SGA 37 534 (9.5) 377 (12.4) 1.35 (1.21-1.51) 0.97 (0.85-1.12) 

* Adjusted for smoking and use of snuff, age, BMI, born in Nordic/non Nordic countries, education, parity, mental ill health, fear of 

childbirth and self-rated health. 

Visits to midwife and doctors 
Our findings showed that women with high AUDIT score had more visits 
to midwives, in particular, but also visits to doctors, see table 10. 
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Table 10. Visits to midwives and doctors during the pregnancy, shown as crude and 
adjusted OR (95% CI). 

 

 

 

 

 

 

 

*Adjusted for smoking and use of snuff, age, BMI, born in Nordic/non Nordic countries, education, parity, mental ill health, fear of 

childbirth and self-rated health. 

 

 
 

 
 
 
 

 AUDIT low 
(0-5) 

AUDIT 
high (> 
10) 

Crude Adjusted1 

Numbers of vis-
its, midwife 

  OR (95% 
CI) 

OR (95% CI) 

1-7 100 066 
(27.0) 

607 
(21.5) 

0.99  
(0.89-1.09) 

1.08  
(0.94-1.23) 

8-9 136 778 
(37.0) 

842 
(29.8) 

Ref Ref 

10-12 103 657 
(28.0)  

955 
(38.8) 

1.50  
(1.36-1.64) 

1.119  
(1.00-1.25) 

13-40 29 461 
(8.0) 

419 
(14.8) 

2.31  
(2.05-2.60) 

1.43  
(1.24-1.65) 

Number of visits, 
doctor 

    

0 134 659 
(44.5) 

765 
(34.9) 

Ref Ref 

1 66 418 
(22.0) 

521 
(23.8) 

1.38  
(1.24-1.54) 

1.25  
(1.10-1.42) 

2 40 417 
(13.4) 

363 
(16.6) 

1.58  
(1.40-1.79) 

1.21  
(1.04-1.40) 

3 or more 60 799 
(20.1) 

544 
(24.8) 

1.58  
(1.41-1.76) 

1.10  
(0.96-1.25) 
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Discussion 

General aspects 
Preconception health has been highlighted over recent years. Tobacco, al-
cohol use or obesity are factors that are associated with poor pregnancy 
outcomes. For many women, changes in lifestyle preceding pregnancy are 
the best intervention a woman can take to optimise the chances of a healthy 
pregnancy and infant. This thesis is based on four papers, all with the aim 
to increase knowledge of fertility and awareness of preconception health.  

Methodological consideration 
The RCT were used in two papers (studies I and II), and we used question-
naires before and after the intervention. The participants filled in the first 
questionnaire in the waiting room before the visit to the midwives. The 
questionnaire was four pages long, and may have caused some women to 
refrain from participation. However, the questions were carefully answered, 
and the missing data in each question was low. Since we did not use all 
questions from the questionnaires in the analysis of the two papers, it can 
be argued that there were too many questions. Perhaps with fewer ques-
tions, we could have had less who refrained from participation. However, 
we still have the opportunity to go through the answers and find more val-
uable information. 

In the RCT (study II), the participating women were randomised, and the 
midwives were handling both the CG and IG. The midwives probably had 
problems in their counselling with the CG, to not talk about the important 
information they discussed with the IG; hence, we might have had a spill-
over effect in the CG. The midwives were told that they had to answer if 
the women asked questions about fertility and preconception health, and 
we know that women in both groups wanted information about the ques-
tions they just had answered in the questionnaire. The study showed no 
differences in the choice of contraceptives between IG and CG after the visit 
at the midwife. Maybe the midwives brought with them the message from 
RLP even in the CG and prescribed LARCs to a larger extent than they 
would have done otherwise. Another way would have been to randomise 
the midwives or clinics into IG and CG instead. However, in that case, we 
might have had other problems, such as difference in midwives’ counselling, 
women from different residential areas and education level. The Q2 was 
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sent to the women together with a reply envelope. By having the question-
naire sent home, the women had the opportunity to seek answers on the 
Internet, and we do not know if someone did that. Before we started the 
study, we planned to call all participants for follow-up questions; however, 
because of economic and practical reasons, it could not be implemented.  

Using a quality register for our aims in studies III and IV was suitable. 
Nonetheless, it has been important in the analysis to have knowledge about 
the register’s validity and quality. A quality register is limited since the var-
iables cannot be changed or expanded by the researcher. On the other hand, 
we gained access to a very large number of pregnancies, in a national unse-
lected population. In the quality register, four regions are not represented 
with transferred data from the medical record, compiling 10% of all births 
in Sweden. A possible selection bias cannot be ruled out, but is unlikely. 
Even though the validity and quality have been evaluated, the register can-
not be better than data entered in the medical record, making it possible 
that, for example, some diagnoses might not be entered correctly. 

Protect from unplanned pregnancies or get more pregnancies 
planned? 
Study I showed that many women do not have contraception suitable for 
their reproductive intentions, so it was good that they now came to the mid-
wife for contraceptive counselling. The average for those who wanted chil-
dren in their lives was 2.4 for nulliparous and 2.6 for parous, and a woman 
is fertile for 30-35 years of her life. So, to avoid unintended pregnancies, 
contraceptives are important for many women. 

It has been shown that LARCs are the best contraception since they are 
effective for several years, and there are no differences in effectiveness be-
tween “typical uses” and “perfect use” compared with SARCs that have a 
lower effectiveness in “typical use”. Study I showed that 35% of parous 
women and 17% of the nulliparous women used LARCs. It would have 
been desirable if more women had used LARCs, especially those who did 
not want to have children/more children in the future. It has also been 
shown that 3,500 unplanned pregnancies could be avoided in Sweden if 5% 
of the women changed their contraceptives to LARCs. The change could 
also save over 70 million SEK (103). The findings in study II showed that 
more women used LARCs at time of Q2 compared with Q1, but the inter-
vention did not increase the use of LARCs in the IG compared with the CG. 
It is possible that the midwives who had counselling with both IG and CG 
changed their counselling about contraceptive to both groups, thus possibly 
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making the difference smaller between the groups. Asking the woman about 
her reproductive intentions can still help the midwife in the contraceptive 
counselling.   

Except for LARCs being under-used, there was a surprisingly large group 
of women who did not use any contraception at all, at their most recent 
intercourse, especially among women without stable relationship and par-
ous women. The result indicates that it is important for midwives and others 
who prescribe contraception to help women to find a contraception that is 
suitable based on each individual woman´s reproductive intentions. Study 
II showed that 11% of the women were fairly or very dissatisfied with the 
current contraceptive they received from the midwife a few months earlier. 
It has been shown that reasons why women do not use contraceptives in-
clude, for example, fear of hormones, side effects and that they have not 
found a method that they are satisfied with (117). The consequences can be 
that those who are not satisfied stop with the contraceptives and may have 
an unintended pregnancy. Midwives therefore need to be clear that a 
woman should come for a new visit if she is not satisfied with her contra-
ceptive. In study I, 15% of all women believed unintended pregnancies were 
very probable or quite likely, for them to experience in the future. To believe 
that they will have unplanned pregnancy in the future was more common 
among women without any use of contraceptives during their most recent 
intercourse or among women who already had experience of a legal abor-
tion. If a woman has failed to protect herself against a pregnancy before, 
she is likely to think it will happen again. For those women, a follow-up 
after the contraceptive counselling might be a beneficial. 

RLP is suggested to prevent unintended pregnancies; however, the evi-
dence is limited. Contraceptive counselling should contain the woman’s re-
productive intentions, as in the RLP, to help women to find a suitable con-
traceptive. LARCs should also be proposed to more women, to get more 
use of effective contraceptive, even at typical use (116).  

Fertility knowledge 
Study II showed that the participants overestimated the possibility of be-
coming pregnant, which earlier studies have also stated (90-92). Several 
women did not protect themselves against unintended pregnancies. On the 
other hand, they thought it was easy to become pregnant, which is contra-
dictory; the reason for this, however, is unknown.  

It has previously been shown that fertility knowledge generally is low 
(87-89), which our study II also confirmed. However, study II showed that 
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the women in IG increased their knowledge after the intervention, meaning 
that with RLPC, the women can be educated about fertility, thus increasing 
their knowledge. However, the follow-up was only after two months, and 
we do not know if their increased knowledge will last in a long-term per-
spective. Nevertheless, it is not harmful to give women increased 
knowledge, and if we used RLP at every contraception counselling, the 
women would likely remember more of the information, as it would be re-
peated. The negative aspect of the intervention was that it took a little 
longer time at each counselling. On the other hand, if women had more 
planned pregnancies with healthier lifestyles, we would have more healthy 
pregnancies and fewer visits to the midwives and doctors. I think we need 
to inform/educate women (and men) since it is unethical not to inform about 
fertility, preconception health and lifestyle factors.   

Preconception health and lifestyle factors 
Study II showed that the awareness of preconception health increased after 
the intervention. The women identified smoking as the most important fac-
tor, which can depend on the large national information campaigns and 
laws regarding public smoking. To stop using snuff before a pregnancy was 
a viewed as a little less important than smoking, which shows that conse-
quences of using snuff are still unknown for many women. However, stud-
ies have shown that snuff is not a harmless alternative to smoking (7, 11, 
25). Study III indicated that snuff in early pregnancy is associated with SA, 
which has not been shown previously, to our knowledge. Clinically, women 
sometimes tell the midwife that she will quit smoking or using snuff when 
she becomes pregnant. Not quitting with tobacco before trying to conceive 
can be associated with a SA, including all the trauma that SA is connected 
with. This information is important for women who are using tobacco, and 
they need the information before they become pregnant. 

Women rated the importance of refraining from alcohol before a preg-
nancy (study II) as quite low, which may indicate that women’s knowledge 
of the effects of alcohol in early pregnancy is low. Women need more infor-
mation about the effects of alcohols in early pregnancy, including the con-
sequences for the expected child. In study III, we found an association be-
tween AUDIT score and increased risk of SA. The increased risk might be 
because women continue to drink alcohol during the pregnancy. It is known 
that women with AUDIT score >5 have an increased risk of continuing to 
drink alcohol during pregnancy (129) and that there is an increased risk of 
SA when women drink alcohol during pregnancy (13, 34).   
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Study IV showed that infants to women with high alcohol habits before 
the pregnancy had an increased risk of lower Apgar score, and there might 
be an increased risk of low birthweight. Nobody wants to hurt their infants, 
but to refrain from alcohol can be a problem, especially if the woman has 
become accustomed to consuming large amounts of alcohol. Women´s 
knowledge about the impact of alcohol during pregnancy is low, and there 
are misleading information that alcohol during pregnancy is harmless, both 
in social media and by a prominent professor (in a completely different field) 
in Sweden.  

Both studie III and IV showed that young women, under 20 years of age, 
have the highest alcohol consumption habits. Those women are not allowed 
to buy alcohol, except for those who are 18 years of age or older, and they 
have probably obtained/bought alcohol illegally, which is a separate prob-
lem.  

Another problem with young women (up to 25 years of age) with high 
alcohol consumption is that there is a risk they continue with their alcohol 
habits when they get older, but still in fertile age. Consequently, there is a 
risk that in a few years, these women will have high alcohol consumption 
habits preconception, during conception and during the pregnancy.  

Among pregnant women in Sweden, in 2019, around 43% were over-
weight and of them 16% were obese (4). Despite increased risks for the 
pregnancy, study II showed low level of knowledge among the women on 
this topic, much lower than for tobacco. Study III also reflected increased 
risk of SA, starting from a BMI of 25-29 kg /m2 (unadjusted).  

In study III, we found an interaction between different lifestyle factors 
and the risk of SA. The mechanism of the interactions is unknown to us. 

All our findings, together with earlier findings, highlight that women 
(and men) need education about lifestyle factors and the negative impact of 
certain behaviours on pregnancy, childbirth and the foetus. 

Other important preconception factors 
To start with folic acid before the pregnancy was not deemed important or 
was unknown for nearly 60% of the women (study II), and other studies 
have also found that knowledge about folic acid is low (73). 

The NTD occurs during day 22-28 after conception, depending on the 
kind of NTD. In the best scenario, a woman is in gestational week 4 when 
she first contacts the midwife, and receives information about supplement-
ing with folic acid. At that point, it is, in fact, too late to start with folic 
acid, as it has already gone 14-21 days since conception. Hence, the chances 
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of reaching the right folate level to prevent NTD are quite slim. However, 
the first visit at the maternal health clinic in Sweden in 2019 was, on aver-
age, in gestational week 8 (2), which means that women had their first meet-
ing with the midwife 49 days after conception, i.e. 21 days (3 weeks) after 
the neural tube closed. There is no possibility at this stage to prevent NTD, 
but still, the guidelines show that women should supplement with folic acid 
until gestational week 12. The recommendations provide false information 
and give the women a false sense of security. Because of unintended preg-
nancies and the fact that it takes a month or more to reach optimal folate 
levels, all women in childbearing age should always supplement with folic 
acid. They should even supplement during the period when they use contra-
ceptives (63).  

The national food agency has failed to reach fertile women with their 
information. How can we make more women have the optimal preconcep-
tion levels of folate? Fortifying food can be one way to ensure that women 
of fertile age raise their folate levels, but that will not be enough. It is im-
portant to inform the whole society that women of childbearing age should 
always supplement with folic acid.  

Study II showed that women had low levels of knowledge about age and 
fertility, and they also overestimated the chances of becoming pregnant with 
IVF. It is suggested that couples that want two children, without help of 
IVF, need to start trying to conceive at the latest when the woman is 27 
years of age (130). Women need more information about age and fertility; 
otherwise, some of them will miss the chance to become pregnant forever! 

To have the possibility to postpone childbearing, and to increase the 
chances of becoming pregnant at advanced maternal age, nowadays it is 
possible to freeze one’s eggs for non-medical reasons - social egg freezing. 
Freezing one’s eggs has become popular among women who want to post-
pone childbearing, which several companies in Sweden offer and advertise. 
The most common risk of freezing egg is the ovarian stimulation, with an 
increased risk of hyper-stimulation, where the worst cases can lead to oli-
guria, ascites and thromboembolism. Studies have shown that the eggs 
should be frozen before 35 years of age. Unfortunately, the mean age for 
social egg freezing is 36-38 years (131), so women need more information 
in good time before the age of 35 about fertility.  
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Preconception counselling 
The concept of RLPC was evaluated in study II (by midwife counselling). 
We found that women in the IG increased their fertility knowledge and 
awareness of preconception health, but we do not know if they will change 
their lifestyle preceding a pregnancy. However, having the knowledge of 
what they need to change is the first step. What should be included in RLP 
and in RLPC and to what extent is not clear, but on the other hand, RLP 
cannot be considered as a clear handbook. One of the most important roles 
in RLPC is to be patient-centred, and the midwife or other healthcare pro-
vider must start from the women’s health, reproductive intentions, lifestyle 
factors and her age. We increased women´s knowledge of fertility and 
awareness of preconception health (study II), but we do not know what 
kind of method is the best to inform/educate them, which can also be dif-
ferent depending on which lifestyle factors are relevant, or that different 
women need different methods of information/education. The intervention 
(in study II) was performed by midwives, but it might work with other 
healthcare providers as well. Therefore, there is still lack of evidence regard-
ing in what settings the RLPC should be used and the effect of the interven-
tion in the long-term.  

Both in study III and study IV, we used the AUDIT score to estimate the 
women´s alcohol habits. Nevertheless, screening with AUDIT in preconcep-
tion counselling could be one way to find women with high alcohol con-
sumption habits before a pregnancy and give them individual advice; how-
ever, studies are needed to investigate this.  

A woman needs to know what lifestyle factors or other preconception 
health is important for her reproductive future, and women can get the in-
formation from midwives or other healthcare providers, and also from cred-
ible websites (132). A website might give good information, allowing for 
the possibility to go back and read it again, but in counselling the midwives 
have the possibility to give individual and patient-centred information. 

In Swedish settings, there is a problem with the name of the preconcep-
tion counselling, in Swedish “prekonceptionell rådgivning/hälsa”. The term 
is difficult to understand and sounds pompous, and RLP, in Swedish “Re-
produktiv livsplan” is just as difficult to understand. I have thought about 
this a lot, but have not found a better word or phrase, but I hope that we 
will find something better in the future. 



56 
 

YVONNE SKOGSDAL Preconception health 
 

Strengths and limitations 
The major strength of these studies on which this thesis is based is the large 
number of women included and the study designs.  

The strength with the RCT was that it was conducted among women 
who attended contraceptive counselling with the midwife, and all midwives 
in outpatient clinics in the region participated in the data collection. The 
participating women came from different residential areas, had different ed-
ucation levels, and included both parous and nulliparous women. The 
women´s level of education was nearly the same as for pregnant women in 
Sweden during the years the study was conducted.  

A limitation of studies I and II was that only Swedish-speaking women 
were included; therefore, women born in other countries were underrepre-
sented. We only included women in the ages of 20-40, which also was a 
limitation; however, we thought that reproductive life planning is more in-
teresting for women in those ages. The participation rate for Q1 was 64% 
and of these 62% responded to Q2, which is satisfactory, since it has been 
more and more difficult to recruit people for studies. Common studies on 
contraception and public health studies have had less response rate than 
ours (117, 133). 

Both studies III and IV had high-quality data from SPR, over a period of 
four and a half years, comprising 525,604 respective 498,070 pregnancies, 
and confounding factors were also available.  

One limitation in study III, however, was that we had no access to gesta-
tional week at the first visit at the maternal healthcare, and we had no 
knowledge of early SA, for those who had a SA before their first visit at the 
maternal healthcare.  

In studies about snuff, it is difficult to know the amount of snuff that a 
person uses. There are different amounts of nicotine and other harmful sub-
stances in different brands of snuff. One can also purchase snuff in loose 
form or in single dose packaging, and the single dose can also be in different 
sizes. Then, different people can use different amounts of snuff, from one 
portion once a day to always having snuff in their mouth. 

In study IV, the limitation was that four regions in Sweden had not trans-
ferred data from the medical record to SPR, due to technical reasons, and 
most of the data in study IV came from the transferred data. Those four 
regions correspond to slightly less than 10% of the births in Sweden. Miss-
ing data are found on all parameters from SPR, and the most common top-
ics with missing data are tobacco use, alcohol use and weight. However, we 
have not found any systematic error, although it can exist. 
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Although we had approximately 500,000 pregnancies in studies III and 
IV, it was not powered enough to conduct appropriate analyses for rare 
outcomes. 

Clinical implications and future perspectives  
Study I showed that many women do not use contraceptives or contracep-
tives that are suitable for their reproductive intentions. If we want more 
planned pregnancies and less unplanned pregnancies, we need to ask the 
women about their reproductive plans, and suggest contraceptives or have 
a dialogue on the pros and cons of different contraceptives due to their re-
productive intentions. This aspect needs to be shared with midwives and 
others who prescribe contraceptives. 

Preconception health has become more and more highlighted, as research 
provides more knowledge about fertility and preconception health. Several 
studies have been published on this topic, and studies III and IV have con-
tributed new knowledge to the field. However, there is still a lack of 
knowledge, for example, the consequences of maternal alcohol consump-
tion for the children in both short- and long-term perspectives.  

Our findings in study IV showed that women with high AUDIT score had 
more visits during the pregnancy to midwives and doctors, which is a good 
sign. The women need support, and it appears that the foetuses to women 
with high AUDIT score are more vulnerable; therefore, women need extra 
check-ups during their pregnancies.  

Women´s knowledge about preconception health was found to be low in 
study II similar to other studies. It is time to start with preconception coun-
selling! Study II shows that women increased their knowledge and appreci-
ated the RLPC. A previous study has also shown that midwives are positive 
to the concept. Nevertheless, there might be a problem as discussing pre-
conception takes somewhat more time in contraception counselling. If we 
are to have visits only for preconception counselling, who is responsible for 
making that decision and who should pay for it? Visits for pregnancy and 
contraception counselling are free of charge in Sweden, but preconception 
is between the contraception counselling and pregnancy. One region in Swe-
den already addressed this in their programme for “Vårdval” (a concept 
where the roles of which care the clinics can offer is decided, and the indi-
vidual chooses the caregiver). It would be best if the National Board of 
Health and Welfare decided that preconception counselling is also included 
in the free care for women and men. But while waiting for this to happen, 
we can talk about preconception together with contraception counselling, 
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which is also is correct, according to the Swedish Medical Products Agency 
guidelines on contraceptive counselling. 

With RLPC, the women will increase their knowledge, at least from a 
short-term perspective. But will they increase their knowledge in long-term 
and most importantly, will they make any lifestyle changes? That is for fu-
ture research. Screening with AUDIT is one way to talk about alcohol dur-
ing the pregnancy, and it might be a good way in preconception counselling 
as well, but this needs to be investigated by future studies. 

There is already a Swedish homepage on RLP for women, men and cou-
ples, where they can read about preconception health, but technologies 
change quickly and maybe homepages can become outdated. Is it better 
with a proactive app in the mobile phone that can give advice based on the 
women´s (and men´s) age, health, lifestyle and reproductive intentions?  

Nowadays, it has become more common with digital care meetings, and 
preconception counselling would probably work well through a digital 
meeting, but it also needs to be studied. 

In order to not be too late with information; would it be better to start 
with preconception education in the school or/and in youth clinics together 
with other sexual education? It may be necessary to have a mix of both early 
education and use the technology for individualised information, but also 
to start with preconception counselling, and a golden opportunity for this 
is during contraceptive counselling with midwives. However, we need more 
studies on what the counselling should contain, and in which settings and 
the effect for long-term. 
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Conclusions 

Main findings  
This thesis showed that alcohol consumption during the year preceding 
pregnancy, self-reported through AUDIT, is associated with SA and low 
Apgar score for the infant. There was no other difference in pregnancy out-
come; however, consequences for the child, in short- and long-term, were 
not studied. Smoking and using snuff in early pregnancy were also associ-
ated with SA.  

Our studies found that women’s knowledge about fertility and awareness 
of preconception health was low, and their use of contraceptives was not 
always suitable for their reproductive intentions. The women´s fertility 
knowledge and awareness of preconception health increased with RLPC. 

Scientific implications  
The findings of snuff´s association with SA were new, to our knowledge. 
The AUDIT score the year preceding pregnancy and the outcome of SA and 
low birth weight were also new findings. Our studies on RLPC gave more 
insight on the use of RLP in a Swedish setting, but more research is needed 
on implementation of RLP and the effects, on a larger scale.   

Clinical implications 
It is important for women as well as healthcare providers to know about 
our findings on risk of alcohol and tobacco use and the association with SA 
and low Apgar score. This will give healthcare providers the opportunity to 
identify women with risky habits and help and motivate them to make life-
style changes before a pregnancy. AUDIT may also be useful in preconcep-
tion counselling. 

Asking women about their reproductive intentions can give midwives or 
others who prescribe contraceptives a better opportunity for individualised 
preconception counselling. Our results also showed that women´s 
knowledge about fertility and awareness of preconception health is low and 
that RLPC is a good way to increase knowledge about preconception health. 
The women also appreciated the RLPC concept.  
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Populärvetenskaplig sammanfattning på svenska 
Tiden före en befruktning har uppmärksammats allt mera under de senaste 
åren, eftersom hälsa och livsstil kan påverka fertilitet, graviditet och även 
det kommande barnets hälsa. Kända faktorer som kan påverka vid och efter 
befruktningen är bland annat tobaksbruk, med en ökad risk för bland annat 
intrauterin fosterdöd och tillväxthämning. Alkoholbruk är förenat med en 
ökad risk för Fetal Alcohol Spectrum Disorders (FASD) en paraplyterm för 
alla olika fysiska och mentala skador på barn till följd av alkoholbruk under 
graviditet. Övervikt och fetma ökar riskerna för bland annat graviditetsdi-
abetes, förlossningskomplikationer, kejsarsnitt och barn som är ”stora för 
tiden”. 

Folsyra är ett B-vitamin som normalt finns i gröna blad, baljväxter och 
citrusfrukter, som skyddar mot framför allt ryggmärgsbråck. Att nå rätt 
koncentration med enbart kosten är svårt, därför rekommenderar de flesta 
länder i världen att folsyra tillförs extra via kosttillskott eller berikning av 
mat.  

Kvinnans ålder är en annan parameter som har stor betydelse för fertili-
teten, då den börjar avtar markant från 35 års ålder för att till slut upphöra 
helt. Med stigande ålder ökar risken för missfall. Kvinnans åder för första 
barnet har ökat fram till för ca 10 år sedan och har därefter legat still.  

Studier har visat att både kvinnor och män saknar kunskap om fertilitet, 
och faktorer som förbättrar förutsättningarna för en kommande graviditet. 
I USA rekommenderas att alla kvinnor och män bör ha en Reproduktiv livs-
plan (RLP), som utifrån individens mål beaktar: preventivmedel, att identi-
fiera risker, aktiviteter för att reducera riskerna och hälsoupplysning. Råd-
givning vid RLP kallas RLPC. 

Studie I  
En enkätundersökning genomfördes i samband preventivmedelsbesök hos 
barnmorskor. Studien var en del av en kommande randomiserande kontrol-
lerad studie. Totalt accepterade 1946 kvinnor att ingå i studien. Syftet med 
studien var att undersöka kvinnors reproduktiva intentioner och preventiv-
medels användning i samband med deras senaste samlag.  

Det vanligaste preventivmedlet vid det senaste samlaget var p-piller. 
Långtidsverkande preventivmedel (LARC), som har en högre säkerhet, in-
nefattar spiraler och p-stavar, och det var 34.8% (n=228) av kvinnorna som 
fött barn som hade använt LARC till skillnad mot kvinnor som inte fött 
barn, där 16.7% (n=215) använt LARC vid sitt senaste samlag. Det var 
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totalt 14% som inte hade använt något preventivmedel alls vid sitt senaste 
samlag, men bland kvinnor som inte ville ha fler barn i sitt liv var det 20% 
som inte hade använt något preventivmedel vid sitt senaste samlag. Totalt 
var det också 15% som trodde att de någon gång i framtiden skulle bli 
oplanerat gravida. Bland kvinnor som inte hade använt preventivmedel vid 
sitt senaste samlag, uppgav 31% det som troligt att de någon gång i framti-
den skulle komma att bli oplanerat gravida. Resultaten av denna studie vi-
sar på att frågan om kvinnors reproduktiva intentioner, kan hjälpa barn-
morskan eller läkaren att individualisera rådgivningen av preventivmedel. 

Studie II 
Detta var en randomiserad, kontrollerad studie där 1946 kvinnor accepte-
rade att ingå i studien. Kvinnorna blev tillfrågade om deltagande i studien i 
samband med ett preventivmedelsbesök och innan besöket hos barnmors-
kan fick de fylla i en enkät om bakgrund, fertilitet och livsstilens betydelse 
inför en graviditet. Kvinnorna randomiserades till kontrollgrupp eller inter-
ventionsgrupp. Kontrollgruppen fick preventivmedelsrådgivning enligt 
gängse rutiner, medan interventionsgruppen fick ett rådgivningssamtal uti-
från konceptet RLPC. Barnmorskan utgick från första frågan ”Vill du ha 
barn/fler barn i ditt liv”, och utifrån kvinnans svar hade barnmorskan en 
mall att utgå ifrån i den fortsatta rådgivningen/informationen. Kvinnan fick 
också en broschyr ”Vad vet du om fruktsamhet”, men också en preventiv-
medelsrådgivning enligt gängse rutiner. Två månader efter besöket fick 
kvinnan en ny enkät hemskickad, och 1 198 kvinnor svarade och skickade 
tillbaka enkäten. Kvinnornas kunskap om fertilitet och medvetenhet om 
livsstilsfaktorer före en graviditet var låga från början. De överskattade för-
mågan att kunna bli gravida och hade en övertro till provrörsbefruktning. 
Många kvinnor kände till att det är viktigt att sluta röka inför en graviditet, 
men det var färre som hade samma åsikt om snus. Att sluta med alkohol 
eller att vara normalviktig var det ännu färre som ansåg vara viktigt. Att 
kvinnor bör börja med Folsyra innan en graviditet var det enbart 43% som 
uppgav som viktigt. Efter RLPC hade kvinnorna i interventionsgruppen 
ökat sin kunskap och medvetenhet om livsstilsfaktorers betydelse före en 
graviditet. De kvinnor som fått RLPC uppskattade samtalet, och många 
ville gärna att det skulle vara en rutin att alltid få dessa frågor från hälso- 
och sjukvården. Studiens uppföljningstid var kort, och vi vet inte om kvin-
norna kommer att behålla sin kunskap och heller inte om de kommer att 
göra några livsstilsförändringar inför kommande graviditeter.  
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Studie III 
Denna studie var en registerstudie med data från Graviditetsregistret, ett 
nationellt kvalitetsregister. Studiens syfte var att undersöka om det finns en 
ökad risk för missfall då kvinnan röker och/eller snusar innan och under 
den tidiga graviditeten, men också undersöka om kvinnans alkoholvanor 
året innan graviditeten, med hjälpa av screeninginstrumentet AUDIT, var 
associerad med en ökad risk för missfall. Totalt ingick 525 604 graviditeter 
i studien, varav 490 737 graviditeter avslutades med förlossning och 34 867 
graviditeter avslutades med missfall. Rökning och snusning var vanligare 
bland unga kvinnor, kvinnor med fetma och kvinnor med lägre utbildnings-
nivå. Hög alkoholkonsumtion före graviditeten var vanligare bland unga 
kvinnor.  

Det fanns en ökad risk för missfall både vid rökning och vid snusning i 
tidig graviditet. Den största riskökningen var för de som rökte >10 cigaret-
ter/dag. Höga AUDIT-poäng som speglade deras alkoholvanor året innan 
graviditeten visade också på en ökad risk för missfall och riskökningen 
kunde ses från AUDIT-poäng på 6-9. 

Studie IV 
Denna studie var också en registerstudie med data från Graviditetsregistret. 
Syftet med studien var att undersöka om det fanns ökade risker för negativa 
graviditetsutfall om kvinnan haft en hög alkoholkonsumtion året innan gra-
viditeten. I studien användes AUDIT poäng för att hitta de med en hög al-
koholkonsumtion före graviditeten.  

Studien visade att kvinnor med en kraftig alkoholkonsumtion före gravi-
diteten oftare hade behandlats för psykisk ohälsa och fått stöd för förloss-
ningsrädsla, jämfört med de som haft en låg eller ingen konsumtion av al-
kohol innan graviditeten. Det fanns inga ökade risker för komplikationer 
under graviditet och förlossning för kvinnan om hon haft en hög alkohol-
konsumtion innan graviditeten, däremot visade vår studie att barnen oftare 
hade lägre Apgar poäng vid 5 och 10 minuter. Vissa indikationer fanns 
också på att barn till kvinnor med en hög alkoholkonsumtion före gravidi-
teten hade en lägre födelsevikt och att begreppet ”liten för tiden” var van-
ligare. Studien undersökte inte konsekvenser för barnen varken på kort eller 
lång sikt. Studien visade också på att kvinnor med höga AUDIT-poäng be-
sökte både barnmorskor och läkare fler gånger än de med låga AUDIT-
poäng. 
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Sammanfattning 
Rökning och snus i tidig graviditet ger en ökad risk för missfall. Även en 
kvinnans alkoholbruk året innan graviditetens kan ge en riskökning för 
missfall. En kvinna med hög alkoholkonsumtion före graviditeten har ingen 
ökad risk för graviditets- eller förlossningskomplikationer, däremot finns 
det en ökad risk för låg Apgar i samband med barnets födelse. Att ge in-
formation om detta när kvinnan är gravid är för sent. Information bör ges 
innan graviditeten. RLPC i samband med preventivmedelsrådgivning är en 
sådan möjlighet som både gav kvinnorna ökad kunskap och uppskattades. 
Men metoden är inte långtidsuppföljd. Utbildning/information tidigare i li-
vet är kanske också en framkomlig väg, eller att använda tekniken i appar 
med individuell rådgivning efter livsstilsfaktorer kan också vara ett sätt att 
nå kvinnor (och män) men detta är studier för framtiden.  
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APPENDIX II





ARTICLE I

nkät till 





ARTICLE I



. Var är du född?

Sverige Annat europeiskt land Utomeuropeiskt land

. Var är dina föräldrar födda?

Båda är födda i Sverige En är född i Sverige Båda är födda utanför Sverige

Annat  land

. Vilken  din sexuella läggning?

Heterosexuell

Bisexuell

Vet ej/osäker

Anna

. ar du  partner?

JaNej

JaNej



ARTICLE I

.

. ................  barn 

. Vill du ha barn/fler barn ? Ja Nej Vet inte



Ja Nej Vet ej

Ja Nej Vet ej



ARTICLE I

TACK FÖR DIN MEDVERKAN! 





APPENDIX III





nkät till 





 barn 

. Vill du ha barn/fler barn ? Ja Nej Vet inte

.



Ja Nej Vet ej

.

Ja Nej Vet ej





 positivt

positivt

positivt eller negativt

negativt

Mycket negativt

Ja, både barnmorskor och annan vårdpersonal

Ja, men bara barnmorska

Ja, men bara andra kategorier av vårdpersonal

Nej

Vet ej



TACK FÖR DIN MEDVERKAN!
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ARTICLE III

nkät till 





ARTICLE III

 barn 

. Vill du ha barn/fler barn ? Ja Nej Vet inte

.



Ja Nej Vet ej

.

Ja Nej Vet ej



ARTICLE III



TACK FÖR DIN MEDVERKAN!
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