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Abstract
Niemeyer Hultstrand, J. 2021. Before Being Born. Studies on Preconception Health
and Unplanned Pregnancies in Low- and High-Income Settings. Digital Comprehensive
Summaries of Uppsala Dissertations from the Faculty of Medicine 1714. 80 pp. Uppsala: Acta
Universitatis Upsaliensis. ISBN 978-91-513-1113-5.

Nearly half of all pregnancies globally are unplanned. They represent a failure to meet
individuals’ reproductive health needs and are associated with adverse maternal and child
outcomes. Preconception and contraception care can help improving outcomes of pregnancies
that are desired, and preventing those that are undesired. The aim of this thesis was to investigate
factors that affect individuals and their children before they are born: parental preconception
health and pregnancy planning. These phenomena were studied in Sweden and in Eswatini.
Furthermore, a counseling tool to improve preconception care called the Reproductive Life Plan
(RLP) was evaluated in Eswatini.

In Sweden, baseline data from a cohort on pregnant women (n=3,389) of different origin
were used. Many Nordic-born women drank alcohol (80% n=2,400) and smoked (20% n=607)
preconception. Women born outside Europe were less likely to have these habits but more likely
to have an unplanned pregnancy compared with Nordic-born women (AOR 1.37; 95% CI 1.01,
1.88).

In Eswatini, data from client records were used (n=1,436). Seven out of ten pregnancies
were unplanned (789/1,124). Adolescents had more than two-fold increased odds of unplanned
pregnancy compared with women aged 20 or older (AOR 2.39; 95% CI 1.53, 3.75). Women with
unplanned pregnancies were less likely to attend antenatal care (AOR 0.68; 95% CI 0.49, 0.95).

We collected qualitative data on unplanned pregnancy using focus groups discussions (n=3)
with health workers called mentor mothers (n=29). Unplanned pregnancies were thoroughly
perceived as negative events with major social and health implications. Driven by poor
socioeconomic conditions, young women often engaged in sexual relationships characterized
by violence and gender inequality, resulting in unplanned pregnancies. These pregnancies often
resulted in neglected children growing up to become vulnerable adolescents at risk of becoming
pregnant unintendedly, thus generating a perpetuating cycle of unplanned childbearing.

The RLP was used by the mentor mothers in client counseling (n=29). Focus groups
discussions (n=7) and a questionnaire were used to collect data. The mentor mothers were key
persons in implementing the RLP. Using this tool, they observed progress in pregnancy planning
among their clients and thought it improved quality of contraceptive care. The clients' ability to
form and achieve their reproductive goals was hindered by contextual factors such as intimate
partner violence and limited reproductive health and rights.
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Introduction 

Preface  
I believe family planning sparked my interest already at the age of eleven. I 
remember seeing a TV documentary on the HIV pandemic in African 
countries, a mother of three had been infected and the father had recently died 
from AIDS. I seldom wrote in my diary, but the same night, on the 4th of 
January 2002, I wrote a long note stating that “when I grow up I will buy 
thousands of condoms, travel to Africa and distribute them!” The problem was 
simplified in the documentary and thus had a simple solution. Maybe I could 
assist? 

Fifteen years later I actively sought for a family planning project for my 
master’s thesis during the Medicine Program. I got in contact with Mats 
Målqvist who got me engaged in the work with mentor mothers in Eswatini. 
It turned out that working with sexual and reproductive health and rights was 
much more complex than I had anticipated. Perhaps the most important 
knowledge I have gained is surrounding health disparities and social inequities 
in health. 

In this thesis you will find evidence for the statement that our future health 
and well-being is largely determined before we are born, mediated not only 
by social inequity but also by parental preconception health and the planning 
status of a pregnancy. I have sought to write this thesis in a comprehendible 
way to apply to a broad audience and I have included several pictures to 
describe a context that is challenging to portray. I asked one of the mentor 
mothers, Constance S, to draw “unplanned pregnancy” and I am grateful for 
her beautiful illustrations. The cover page I designed and drew with assistance 
from my friend Henrik - How do you interpret it?  

I hope this thesis can contribute to the implementation of future 
interventions aiming to strengthen reproductive agency among vulnerable 
populations, and to improve outcomes of pregnancies that are desired as well 
as preventing those that are undesired. 

 
 

Jenny Niemeyer Hultstrand  

Uppsala, November 23, 2020 
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Overall Introduction to the Project 
Planning of pregnancies enables health optimizing actions in the 
preconception period and improved preconception health is associated with 
improved pregnancy outcome (1). Globally, 44% of all pregnancies were 
unplanned in 2010-14 and the rate is substantially higher in low-and middle-
income regions (2). Half of all unplanned pregnancies in 2012 were resolved 
by induced abortion and the majority of these are considered unsafe, 13% 
ended in misarriage and 38% resulted in an unplanned birth (3). Unplanned 
pregnancies continued to term are associated with a higher risk of adverse 
maternal and neonatal outcomes (2-5). Studies on unplanned pregnancies 
from low-income countries are lacking but suggest a greater risk of poor 
outcomes compared with in high-income countries (4). Determinants for 
pregnancy planning depend on context and include individual, family, 
community and societal factors (4, 6). This motivates studies on pregnancy 
planning in both low- and high-income settings and among different 
populations such as immigrants. The Reproductive Life Plan (RLP) is a 
screening tool for pregnancy intention that can be used to tailor pregnancy 
planning counseling. The RLP has been evaluated in middle- and high-income 
countries but never in a low-income setting (7-9). 

Context 

Eswatini  
The Kingdom of Eswatini, known formerly as Swaziland, is a small absolute 
monarchy bordering South Africa and Mozambique. Eswatini is categorized 
as a lower-middle-income country but resources are unevenly distributed and 
four out of ten Swazis are poor, meaning they live from $1.90 or less a day 
(10). The dominant form of social organisation is patriarchy and the kingdom 
scores high on gender inequality indices (11, 12). Antenatal care (ANC) is free 
of charge. Three out of four Swazi women attend ANC at least four times 
during pregnancy, but most register late (11). The maternal mortality in 
Eswatini remains high (437 deaths per 100,000 live births, 2017) and the 
neonatal mortality rate was 20 per 1,000 live births in 2010-14, similar to other 
sub Saharan countries (2012-2016) (13). Abortion laws are restrictive, 
meaning abortion is legal in case of incest, rape, fetal impairment and if the 
woman’s health or life is endangered but it is not available upon the woman’s 
request (14). Until recently, incest and rape within marriage was not covered 
by legislation (15, 16). Sexual violence is common: young women’s first 
sexual intercourse often involves coercion (17, 18), and one third of Swazi 
girls have experienced sexual violence before the age of 18 (19).  
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Among 18 countries in Sub Saharan Africa, Eswatini has the highest 
fertility gap, meaning the difference between the mean desired (2.5 children) 
and realized parity (4.8 children) is large (20). More than half of all women 
have exceeded their desired number of children, and men generally desire 
more children than women (3.2 versus 2.5 children) (11, 20). In a study 
comparing thirty African countries, unwanted pregnancies were most frequent 
in Eswatini (21). At the same time, the percentage of women using 
contraception to limit births (70%) is higher in Eswatini than in other Sub 
Saharan countries and the use of contraception increased substantially from 
22% in 1990 to 63% in 2010, which is more than in any other African country 
(20, 22). Family planning is supported by the Swazi government and most 
contraceptive methods are either free of charge or subsidized, e.g. condoms 
are free and the combined pill costed less than one U.S. dollar per month in 
2018. Many Swazi women suffer from poor preconception health as almost 
seven out of ten Swazi women above 20 years of age are overweight or obese 
(23), which is among the highest numbers in Africa (24). Three out of ten 
women of reproductive age have anaemia (11). The prevalence of HIV among 
this group was 35,6% in 2019 (25). Indeed, Eswatini has the highest incidence 
of HIV infection in the world and it is twice as high among women as among 
men (26).  

Sweden 
Sweden is a high-income country and a monarchy but the king has no formal 
political power. Sweden has a low maternal mortality (4 women per 100,000 
live births in 2015) (27), mainly because of high attendance to good quality 
ANC and obstetric care as well as accessible reproductive health care. 
Contraceptive counseling is free of charge and most methods are free up to 
the age of 21. Despite this, Sweden has a relatively low use of long-acting 
reversible contraception and a high unmet need for family planning in 
comparison to other high-income countries (28, 29). Abortion is common and 
around 36,000 abortions are carried out every year (30). Results from the 
Swedish Pregnancy Planning Cohort Study (SWEPP) showed that around 
12% of women attending ANC had pregnancies that were fairly or very 
unplanned (31), but generally data on the subject is limited. 

Women of reproductive age living in Sweden have diverse backgrounds as 
one out of four is born outside the country (32). Foreign-born women 
generally have an increased risk of adverse pregnancy outcome including 
severe maternal morbidity and mortality (33-36). Indeed, in 1988 to 2007 the 
maternal mortality ratio for women born in low-income countries was 21.1 
per 100,000 live births compared with 5.9 for women born in Sweden (36). 
Factors related to care-seeking, accessibility of healthcare and quality of care 
were associated with maternal deaths and these suboptimal factors were more 
common among foreign-born (35). Health disparities in general have been 
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attributed to poor integration into the Swedish society and discrimination and 
they are amplified by a lower socioeconomic status among foreign-born (33, 
37). Given these disparities, Sweden faces great challenges trying to achieve 
equal health for all residents. At the same time, many studies exclude non-
Swedish speaking people with the consequence that information about 
foreign-born women’s preconception lifestyle and health is lacking, even 
though knowledge of target groups is crucial for tailoring successful health 
interventions. 

Background 

Pregnancy Planning 
Pregnancies can be categorized as intended or unintended depending on the 
individual’s or couples’ intention before conception. Pregnancy intendedness 
is a complex construct that encompasses affective, cognitive, cultural and 
contextual dimensions (38). The terms “unintended” and “unplanned” or 
“intended” and “planned” are often used synonymously. Qualitative research 
has shown that there is a considerable variation of understanding of the terms 
among women (39). Therefore, “unplanned”, “unintended” and “planned” and 
“intended” will be used interchangeably in this thesis. 

The complexity of measuring pregnancy intendedness has been highlighted 
in several studies and formed its own research area (3-5, 38, 40, 41). 
Measurement of pregnancy planning typically relies on retrospective 
reporting, asking individuals if their most recent pregnancy was intended or 
unintended at the time of conception. Unintended pregnancies have been 
labelled mistimed if they occurred earlier than desired or unwanted if they 
were not wanted at all. Assuming that all individuals have formed their 
reproductive intentions at the time of conception has been criticized (38). 
Further, collecting data on intention retrospectively may result in recall bias 
or misclassification bias since an individual’s perception of conception may 
change in the course of pregnancy and postpartum (2, 3, 40, 42, 43). The 
predictive value of these measurements have also been questioned as using a 
single question simplifies the complex construct of pregnancy planning (5, 6, 
40).  

These measurement short-comings resulted in the development of the 
London Measure of Unplanned Pregnancy (LMUP) (44). The LMUP is a 
psychometrically evaluated instrument that measures pregnancy planning and 
intention, making no distinction between those two concepts (45). The LMUP 
consists of six items covering the circumstances in which individuals become 
pregnant: contraceptive use, personal circumstances or timing, expressed 
intentions, desire for pregnancy or motherhood, partner influences and pre-
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conceptual preparations (such as folic acid intake and smoking cessation) (44). 
Each item is scored 0-2 and maximum points are 12. Pregnancies are 
categorized into unplanned (0-3 points), ambivalent (4-9 points) or planned 
(10-12 points). The tool has been validated in several contexts globally and 
has strong internal consistency (44, 46, 47). The use of the LMUP is 
increasingly promoted (1, 5, 43, 48-50). Measuring the incidence of unplanned 
pregnancies is important as it is a primary indicator of reproductive health in 
a country. To date, no studies have used the LMUP to assess pregnancy 
planning in Sweden. Measuring pregnancy intention during pregnancy using 
refined measurements such as the LMUP would enable more accurate 
measurements of health and lifestyle in the preconception period, a research 
area of growing interest (1, 51, 52).  

Preconception Health 
The preconception period has traditionally been defined as the three months 
prior to conception. A set of new definitions has been proposed by Stephenson 
et al (1), depending on whose perspective that is applied. From a biological 
perspective the preconception period takes place weeks around embryo 
development when maturation of gametes, fertilization and embryo 
development occurs. These early events are most sensitive to environmental 
factors, such as availability of nutrients and exposure to teratogens such as 
tobacco and alcohol. From an individual’s perspective, the preconception 
period is when the individual or partners decide they want to become pregnant. 
Finally, from a public health perspective it appears in relation to sensitive life 
phases, e.g. during adolescence when lifestyle habits often are established (1). 
Further, the periconceptional period comprise 2-3 months before and after 
conception as this is a critical period for implantation, placentation, and 
embryogenesis. 

Preconception health and lifestyle is strongly linked to pregnancy outcome. 
Medical conditions including mental illness, medication, weight, nutrition, 
alcohol and tobacco use are examples of factors that may impact people’s 
chances of having a healthy, live birth (53). The negative effects of poor 
parental preconception health are mediated both directly and indirectly. To 
illustrate, maternal and paternal obesity impairs fertility and maternal obesity 
increases the risk of adverse maternal and fetal outcomes due to the associated 
risk for gestational diabetes, preterm birth and stillbirth (24). Additionally, 
maternal obesity induces inflammation and paternal obesity can cause DNA 
damage in sperms (52). This may cause disturbances throughout the 
reproductive cycle affecting gametes, embryos and signalling pathways with 
consequences for the offspring persisting into adulthood (52). 

A sharper focus on preconception interventions has been suggested to 
improve maternal and child health and to reduce the growing burden of non-
communicable diseases such as cardiovascular disease (1). Indeed, many of 
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the conditions that contribute to maternal mortality, particularly those related 
to the cardiovascular system, can be optimized during the preconception 
period and epidemiological and biological evidence points to the value of 
intervening prior to conception (51, 54). 

Preconception Health and Pregnancy Planning 
Planning for a pregnancy enables preconception interventions such as 
improved diet, folic acid intake, iron supplementation, smoking cessation and 
reduced alcohol consumption (1, 55). Folic acid supplementation significantly 
decreases the risk of neural tube defects and other birth defects and iron 
supplementation decreases the risk of maternal anaemia (56). Cigarette 
smoking is one of the largest preventable causes of death among women and 
is associated with infertility, premature birth, spontaneous abortion, stillbirth 
and intrauterine growth retardation (56). Prenatal alcohol consumption is 
associated with miscarriage, growth retardation and fetal alcohol spectrum 
disorders and no consumption is considered safe in pregnancy (56). Both low 
and high Body Mass Index (BMI) among mothers are associated with adverse 
pregnancy outcomes (56). Preconception guidelines exist for several 
European countries and the U.S. although they are heterogeneous in Europe 
(56-59). In Sweden, women who are trying to conceive are recommended to 
stop smoking, to abstain from alcohol, to exercise at least 2.5 hours per week, 
to eat a healthy diet, to maintain a healthy weight and to take 400 micrograms 
of folic acid each day until the end of the first trimester (57, 60).  

Globally, many women of reproductive age are not nutritionally prepared 
for pregnancy and not aware of the health risks associated with certain lifestyle 
habits. For example, in the U.K., most women do not meet even the lower 
reference nutrient intake (RNI) amounts of iodine and folate (1). In Sweden, 
only one out of three women uses folic acid preconception (31) and in South 
Africa, the link between obesity and diabetes is not well understood by 
adolescent girls (61). Furthermore, too many women continue potentially 
harmful lifestyle habits in pregnancy (55, 62). 

Pregnancy planning may have positive effects if put into practice and 
negative consequences if omitted. In the UK millennium cohort study, Flower 
et al found that pregnancy planning had clear health benefits and reduced the 
risk of low birth weight babies (63). Pregnancy planning in Sweden and 
Denmark is associated with folic acid intake and information-seeking but not 
a reduction in alcohol intake (31, 64). In a review paper of how pregnancy 
planning affects lifestyle, the planning status of a pregnancy did not affect diet 
and physical activity preconception but this changed during pregnancy (65), 
thus it seems women become more motivated when they know they are 
pregnant. Unplanned pregnancies have been associated with unhealthy 
perinatal behaviors such as smoking, alcohol consumption and insufficient 
folic acid intake, while other studies suggest no difference in behaviors after 
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adjusting for socioeconomic factors (4, 48, 62, 64, 66, 67). Few studies on the 
topic have been conducted in low- or middle- income countries. 

Unplanned pregnancies represent a failure to meet people’s reproductive 
needs and carry health and social consequences for the mother, her offspring 
and the family. Approximately half of all unplanned pregnancies are resolved 
by induced abortion and the majority of these are unsafe (3), especially those 
performed in countries with restrictive abortion laws such as Eswatini. 
Women with unplanned pregnancy are less likely to attend ANC and more 
likely to suffer from perinatal mental disorders (4, 21, 62, 68-71). Unplanned 
pregnancies seem to result in babies born with low birth weight and in preterm 
births more often than planned pregnancies do (5, 63, 72), although the 
association with low birth weight is uncertain (66, 70). Babies from unwanted 
pregnancies are less likely to be breastfed and unplanned children in some 
countries have an increased risk of stunting (4, 40, 41, 62, 69, 71). An 
association between pregnancy planning and pregnancy loss including 
stillbirth has also been suggested, but there is not enough data to draw 
conclusions from (5, 70). It has been suggested that unplanned children exhibit 
more behavioral problems compared with planned children, while some 
studies show no effect on child development (73, 74). Greater consequences 
of unwanted than mistimed pregnancies have also been suggested in some 
studies, while other find no differences between these two (4, 71). The 
affective component of intention has been highlighted as women who express 
happiness about their unplanned pregnancies may experience less 
consequences (75). 

As many studies on the outcomes of unplanned pregnancies have not 
controlled for maternal background characteristics and periconceptional 
lifestyle, it remains unclear how pregnancy planning impacts on pregnancy 
outcome (76). The unplanned pregnancy per se may not be the causal factor 
as the effect may be explained by the family’s social circumstances (73). In 
addition, the negative consequences an unplanned pregnancy may have on a 
mother’s psychosocial health could affect later outcomes such as child 
development (76). 

Systematic reviews have concluded that quality evidence on the 
relationship between pregnancy intention and pregnancy outcome is lacking 
(4, 5, 40). Most studies have been quantitative and investigated short-term 
health outcomes (5, 40). Qualitative studies have identified social 
consequences such as financial constraint, school-drop out for pregnant 
adolescents, abscence of or limited partner support and changes in life 
trajectory for the woman (77, 78). Although the consequences of an unplanned 
pregnancy is assumed to be greater in low-income settings, most studies are 
conducted in high-income settings (4, 40). In conclusion, evidence on the 
health and social consequences of unplanned pregnancy is inconclusive but 
suggest less favourable outcome after adjusting for maternal characteristics.  
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Reducing unplanned pregnancy is key to achieving the United Nation’s 
Sustainable Development Goals of good health and wellbeing (goal 3) as well 
as gender equality (goal 5). To be able to prevent unplanned pregnancies and 
to reduce their impact, policy makers and health service planners need 
information on who is at risk (49). Therefore, demographic and 
socioeconomic determinants for pregnancy planning have been investigated 
in different settings. In low- and middle-income countries age, marital status 
and parity are consistent determinants for unplanned pregnancy (46, 49, 79, 
80). These same determinants are fairly consistent in high-income countries 
with the addition of educational level (6, 41, 48, 63, 66). In the U.S. and in the 
U.K., unplanned pregnancies have also been associated with health insurance 
(41) and race (41, 63). In Sweden, education, employment, household income 
and relationship length are associated with pregnancy planning (31). Globally, 
women with a history of intimate partner violence (IPV) are also at higher risk 
of having an unplanned pregnancy (6, 66, 70, 81, 82). 

Preconception Care and the Reproductive Life Plan 
To reduce the number of unplanned pregnancies and improve preconception 
health, the WHO and the Centres for Disease Control and Prevention in the 
U.S. (CDC) recommend increased focus on preconception care (58, 83). The 
shift in focus from ANC to preconception care leaped from the end of the 
Millennium Development Goals era when it became apparent that intervening 
only after a woman announced her pregnancy was too late to maximize 
prevention of poor birth outcomes (84). Indeed, by the time most women 
discover they are pregnant the fetal organs have already been formed.  

Preconception care (PCC) is defined as “interventions that aim to identify 
and modify biomedical, behavioral, and social risks to a woman’s health or 
pregnancy outcome through prevention and management, emphasizing those 
factors which must be acted on before conception or early in pregnancy to 
have maximal impact” (58).  PCC includes individualized health promotion, 
risk assessment and interventions to address those risks, aiming to promote 
health before conception and thereby improve pregnancy outcome (53, 58, 85, 
86). Although “conception” is a central notion within PCC, it aims to target 
all individuals irrespective of gender, sexual orientation or pregnancy 
intentions (84). An individual’s health matters in and of itself and there is little 
within PCC that would not benefit individuals not contemplating pregnancy 
(84), e.g. regular physical activity and smoking cessation. PCC is even more 
important for individuals with chronical conditions such as HIV and the health 
and social benefits of these interventions in low-income settings could be 
particularly impactful (86, 87). However, evidence for the applicability of 
such interventions in low- and middle- income countries is limited (86, 87). 

One of the key recommendations within PCC is reproductive life plan 
assessment (58, 88, 89). A reproductive life plan encompasses an individual’s 
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pregnancy intentions, taking their personal values and life goals into account 
(58, 90, 91). A tool called the Reproductive Life Plan (RLP) was developed 
by Merry K. Moos in 2006 to guide conversations on this topic (Box 1) (91, 
92). The RLP consists of a set of questions that can be asked by healthcare 
providers to make individuals and couples reflect on their reproductive 
intentions.  
Box 1. The Reproductive Life Plan tool developed by Moos (2006) 

1. Desire to have children. Do you plan to have any (more) children? 
2. Number of children desired. If so, how many children do you hope to have? 
3. Spacing of children. How much space do you plan to have between your future 

pregnancies? 
4. Timing of children. How long do you plan to wait until you become pregnant? 
5. Plan. What do you plan to do to avoid pregnancy until you are ready to become 

pregnant? What can I do to help you achieve your plan? 

The RLP aims to facilitate discussions about reproduction and to help 
individuals find strategies to achieve their reproductive goals, e.g. by 
counseling on contraception and how to preserve fertility (58, 85, 88, 91, 92). 
The desired outcome of reproductive life planning is to formulate a plan and 
to have a clear pregnancy intention (Figure 1) (90, 93). Depending on the plan, 
the patient can receive contraception care, preconception care, or both. In the 
end, this may decrease unwanted pregnancy and improve maternal and child 
outcomes (90, 93).  

 
Figure 1. Hypothesized consequences of forming a Reproductive Life Plan. Re-
printed from J Obstet Gynecol Neonatal Nurs, 46(1), Edmonds SW and L. Ayres , 
Evolutionary Concept Analysis of Reproductive Life Planning, pages 78-90, Copy-
right (2017), with permission from Elsevier (90). 

The predictive value of the RLP was questioned in a review article by Ste-
phenson et al (1), who suggested a more nuanced measure that capture ambiv-
alent pregnancy intention. However, the aim with the RLP is not to provide a 
validated research measure, but rather to guide conversations about pregnancy 
and family planning. Several other screening tools for pregnancy intentions 
are available, such as One Key Question (OKQ), Desire to Avoid Pregnancy 
(DAP), Family Planning Quotient (FPQ) and Pregnancy, Attitudes, Timing 
and How important is pregnancy prevention (PATH) (94-99). These tools also 
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have limitations. For example, the OKQ has been criticized as it is framed to 
elicit a binary (yes or no) response on a defined time frame (one year), which 
may undermine patient centeredness (94), and the FPQ has been perceived as 
time-consuming (96). 

The hypothesized consequences of the RLP are positive but evidence on its 
effect is limited (58, 90, 94, 100). The RLP has formerly been evaluated in 
high-income and upper middle-income countries. In the U.S., RLP assessment 
is associated with the provision of PCC but not with contraceptive use (100, 
101). In Iran, using the RLP increased participants’ fertility knowledge and 
97% reported positive feelings about being asked about their RLP by the 
midwife (9). Implementing the RLP into contraceptive counseling in Sweden 
was not associated with contraceptive use, but with increased fertility and 
preconception health knowledge among participants (7, 102, 103). The RLP 
was feasible and acceptable among midwives and their patients (7, 8, 104). 
The midwives suggested that the use of RLP should be expanded to other 
areas, and therefore a mobile-friendly RLP-website was launched in 2017 
(www.reproduktivlivsplan.se) (105, 106), available in five languages in order 
to reach the foreign-born population in Sweden. This website facilitated 
midwives’ support of women in forming reproductive goals and when 
counseling them on contraception and preconception health (106). 

To the best of our knowledge, the use of RLP has never been studied in any 
country of low or lower-middle- income, although pregnancy intention 
screening has been promoted in those settings (86). Generally, the healthcare 
providers assessing a patient’s RLP have been general practitioners or nurse-
midwives and studies on the RLP among community health workers (CHWs) 
in these countries do not exist (7, 9, 100, 102-104, 106). Research on the 
implementation of reproductive life planning into clinical practice is also 
lacking (90, 91, 100) 

Implementation Science 
Implementation science is the study of methods to promote the systematic 
uptake and integration of evidence-based practices, interventions, and policies 
into routine healthcare. To describe implementation processes, several 
frameworks have been constructed. One is the integrated Promoting Action 
on Research Implementation in Health Services framework (i-PARIHS) (107, 
108). The i-PARIHS encompasses four constructs and each has to be 
addressed in order for an intervention to be successfully implemented. The 
four constructs are the innovation, the recipients, the context and facilitation. 
Each of these has characteristics that may enable or disable implementation: 
the innovation should have relative advantage compared with standard 
practice and give observable results. People who are affected by and influence 
the implementation process, i.e. the recipients, should be motivated and have 
skills to perform the innovation. The implementation is influenced by the 
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context on a local, organisational and external health system level, e.g. the 
working culture, leadership and policies. Facilitation is the active element as 
it acknowledges and responds to the attributes of the innovation, its recipients 
and the context where it is being implemented (107, 108). The i-PARIHS and 
its ancestor, the PARIHS framework, have formerly been used in low-income 
settings (109, 110). 

Aims 
In conclusion, Eswatini and Sweden face different reproductive health 
challenges. Preconception health is strongly linked to pregnancy outcome and 
pregnancy planning is beneficial as it enables interventions in the 
preconception period. The following gaps in the literature on these topics were 
identified and the relationship between them and the studies in this thesis are 
presented in Figure 2: 
1. Sweden has a large proportion of foreign-born women giving birth and 

this group has an increased risk of adverse pregnancy outcome. Studies 
among this group have mainly focused on pregnancy outcome and no 
studies have investigated preconception health and pregnancy planning. 

2. Although some determinants for and consequences of unplanned 
pregnancy are consistent in low-and high-income countries, they are 
context-dependent. Studies from different settings are needed and 
identifying those can help policy makers deliver appropriate service to 
those at risk of unplanned pregnancy. 

3. Research on outcomes of unplanned pregnancies, especially research from 
low-income settings, is inconclusive because of an insufficient number of 
studies, inconsistent measurements and analytical concerns. Further, most 
research on the causes of unplanned pregnancy have been quantitative and 
focused on maternal demographic and socioeconomic factors and studies 
on the consequences have mainly focused on short-term health outcomes.  

4. Many women in Eswatini have poor preconception health and unplanned 
pregnancies are common, which advocate for preconception- and 
contraception care. The RLP has been a useful tool in providing such care 
in high-income settings but it has never been tested in a low- or lower-
middle-income country. Neither has it been tested with CHWs in these 
countries. 
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Figure 2. Theoretical framework on the relationship between pregnancy planning, 
periconception health and pregnancy outcome and the studies included in this thesis. 
Hypothesized pathways are represented by dashed lines and established pathways by 
solid lines. 

Paper I 
To investigate preconception lifestyle, health and pregnancy planning among 
foreign-born women living in Sweden and to compare them with those of 
women born in the Nordic countries. 

Paper II 
To investigate prevalence and determinants of contraception use and un-
planned pregnancies in a disadvantaged area of Eswatini, and to investigate 
the association between unplanned pregnancy and ANC utilization. 

Paper III 
To explore the underlying causes and implications of unplanned pregnancy in 
Eswatini in a wider sense, beyond demographic determinants and short-term 
health effects, applying a holistic perspective on health. 

Paper IV 
To evaluate the implementation of a context-adapted Reproductive Life Plan 
among mentor mothers in low-income settings in Eswatini. 
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Methods 

Table 1. Overview of the thesis’ methods 
 
 

Study Design and 
sample 

Setting Data 
collection 

Analysis 

I Foreign-born 
women’s lifestyle 
and health before 
and during early 
pregnancy in 
Sweden 

Baseline data 
cohort study 

Pregnant 
women 
(n=3,389) 

ANC units 
(n=153) in 
ten counties 
in northern 
and middle 
parts of 
Sweden 

Questionnaire 
in Swedish, 
English, 
Arabic or a 
questionnaire 
filled in by an 
interpreter 
(telephone 
interviewed) 

χ2 and 
Fisher’s 
exact test 

Multi-
variable 
logistic and 
ordinal 
regression 

II Contraception use 
and unplanned 
pregnancies in a 
peri-urban area of 
Eswatini 
(Swaziland). 

Cross-sectional 

Pregnant and 
postpartum 
women 
(n=1,436) 

Matsapha, 
Manzini 
region, 
Eswatini 

Client records 
filled in 
during home-
visits 

χ2, Multi-
variable 
logistic 
regression 

II
I 

The perpetuating 
cycle of unplanned 
pregnancy: a 
qualitative study 
exploring its 
underlying causes 
and implications in 
Eswatini. 

Qualitative 

Mentor mothers 
(n=29) 

Manzini and 
Lubombo 
regions, 
Eswatini 

Focus group 
discussions 

N= 3 

Thematic 
analysis, 
inductive 

IV Evaluating the 
implementation of 
the Reproductive 
Life Plan in 
disadvantaged 
communities: A 
mixed-methods 
study using the i-
PARIHS 
framework. 

Interventional 
mixed-methods 

Mentor mothers 
(n=29 at 
baseline and 24 
at follow-up) 

Manzini and 
Lubombo 
regions, 
Eswatini 

Focus group 
discussions 

N=3 at 
baseline and 4 
at follow-up 

Questionnaire 

Thematic 
analysis, 
mainly 
deductive 

Frequencies 
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Study Settings 
In study I, data were collected at ANC units (n=153) in ten counties in the 
middle and northern parts of Sweden in 2012-2013. Additional clinics in areas 
with many immigrants were included to increase the number of foreign-born 
women. 

In studies II-IV, data were collected in Eswatini in collaboration with the 
non-governmental organization Siphilile Maternal and Child Health 
(Siphilile). Siphilile educates women living in the area to become mentor 
mothers (MMs) according to the Philani Mentor Mother Model. This is an 
evidence-based, enhanced models for CHWs that was first initiated in the 
townships of Cape Town, South Africa (111-113). Unlike traditional CHWs, 
MMs address multiple health behaviors and are recruited because they are 
positive deviants, i.e. mothers who have successfully raised healthy children 
despite living in poor conditions (111, 113). Mentor mothers are educated in 
a four-week course on basic health concerns such as HIV, danger signs during 
pregnancy, child nutrition, hygiene, breastfeeding and family planning. The 
MM is then assigned a geographical area, where she becomes a peer supporter 
for pregnant women and mothers with small children. MMs make home-visits 
to their clients and provide help through health information, basic physical 
examinations and referrals to hospitals when needed. 

Siphilile was started in Eswatini in 2012. In 2018, the organization 
employed 53 MMs and was active in two out of four regions in Eswatini: The 
Manzini and Lubombo regions. The Manzini region is situated in the west and 
is the location of the kingdom’s largest city, also named Manzini. Matsapha 
is an industrial hub within the Manzini region. Women living in Matsapha 
constitute a vulnerable group. Depression is common and the HIV-prevalence 
at 41% is higher than average in Eswatini (114, 115). Many lack food, most 
are not employed and hygiene standards are poor (114). The Lubombo region 
in the east is predominantly rural. One third of households in this region 
belong to the poorest wealth index quantile, and 30% of women have their 
first child before the age of 18 (116).  
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Figure 3. Houses and a pit-latrine shared by several families in Matsapha, Eswatini. 
Photo: private.  

Study Samples 
In study I, the sample consisted of pregnant women that were recruited when 
registering for ANC in Sweden. 

In study II, the sample consisted of women (n=1,436) registered in the 
Siphilile intervention during pregnancy or up to three months postpartum 
between August 2014 and April 2016. Exclusion criteria were women who 
were still pregnant, who had an unknown pregnancy outcome, and who 
withdrew from the Siphilile project.  

In studies III and IV, the sample consisted of 29 mentor mothers, chosen 
to represent each geographical area where Siphilile is active. 

The RLP Intervention in Study IV 
The RLP tool was adapted to the context by the MMs, the Siphilile manage-
ment and me during two work-shops in January 2018. The tool was based on 
recommendations and research on reproductive life planning and on precon-
ception care (56, 58, 59, 85). The MMs suggested additional topics that they 
considered important to discuss in their context, such as how to provide finan-
cially for a future baby and early discussions on exclusive breastfeeding. The 
MMs and their supervisors were trained in using the context-adapted RLP by 
me. Lectures were held on preconception health and contraception and role-
plays on how to counsel clients were performed (Figure 4). The MMs were 
instructed to use the RLP with their clients and were given the adapted RLP 
tool (Supplementary file 1). A report sheet was also handed out to document 
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which clients that had been approached. Supervision was provided by the as-
sistant coordinators at Siphilile and by me via WhatsApp. The MMs first used 
the RLP tool for four months and the intervention was evaluated in May 2018. 

 

Figure 4. Scene from a role-play at the additional training in 2019. A mentor mother 
explains the procedure of inserting an implant in the upper arm to her HIV-positive 
client who has recently given birth. 

Data Collection 
In Study I, data were collected from September 2012 to July 2013 using a 
questionnaire available in Swedish, English or Arabic. Participants could 
otherwise choose to be interviewed by an interpreter in any other language 
using a shortened a questionnaire. The questionnaire covered background, 
lifestyle, health and pregnancy planning questions. Sociodemographic and 
socioeconomic questions included age, parity, BMI, marital status, place of 
birth (Sweden/other Nordic countries/Europe/outside Europe), the importance 
of religion in life, occupation, educational level and household income. 
Questions on lifestyle covered intake of alcohol, tobacco, coffee, folic acid, 
and physical activity. The LMUP was used to measure pregnancy planning 
(44). 

Data for study II were collected in April 2016 from client records filled in 
by Siphilile’s MMs during their home-visits. Folders from all clients enrolled 
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between August 2014 and April 2016 by MMs in randomly selected 
geographical areas were included. The records contained information on age, 
parity, relationship status, employment, education level, HIV-status and if the 
woman had any deceased children. Outcome variables collected were use of 
contraception before becoming pregnant, contraception method used, if the 
index pregnancy was planned or unplanned and number of ANC visits. The 
cut-off value for adequate ANC visits was four.  

Data for studies III and IV were collected using focus group discussions 
(FGDs). At baseline in January 2018, after the RLP training, three FGDs were 
held (studies III and IV). At follow-up in May 2018, four FGDs were held 
(study IV). The FGDs were moderated by me in English as all MMs speak 
English fluently. The FGDs were audio-recorded. We used a semi-structured 
discussion guide including open-ended questions covering perceptions of 
unplanned pregnancies and of the RLP. The guide was checked by the 
research team for cultural accuracy and relevance. Data collection stopped 
when the research team deemed that data saturation was reached. All 
informants answered a questionnaire (Q1) on their background including own 
family planning experience. For study IV, additional data were collected using 
a questionnaire (Q2) on experiences from and implementation of the RLP. Q2 
was pilot-tested before use. Questions were adapted from the NoMAD 
instrument; an implementation measure based on normalization process 
theory (117). The study procedures in study IV are illustrated in Figure 5. 

 
Figure 5. Study procedures and timeline in study IV. 

Analysis 
Women in study I were categorized into Nordic-born (reference group), 
European-born or non-European-born. Although most participants were 
Swedish residents, they are hereafter referred to as “Nordic”, “European” or 
“non-European”. We used χ2 test and Fisher’s exact test for group 
comparisons. Dependent variables that significantly differed between groups 
were first analyzed by univariable logistic or ordinal regression tests. 
Multivariable regression tests were then performed, adjusting for 
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sociodemographic factors (age and parity) and socioeconomic factors 
(educational level and household income). A p value <0.05 was considered 
significant and all crude and adjusted odds ratios (OR and AOR) were 
presented with 95% confidence intervals (CI). We used IBM Statistical 
Package for the Social Sciences (SPSS) for Windows, version 23 (IBM, 
Armonk, NY). 

In study II, we investigated the two outcome variables (dependent) 
unplanned pregnancy and contraception use when conceiving, and compared 
them in different demographic, socioeconomic and health groups. We 
investigated age, employment, educational level, HIV-status, parity and if the 
woman had any deceased children (independent variables). Further, we 
investigated if unplanned pregnancy was associated with adequate attendance 
to ANC. We used a two-step model of logistic regression to detect 
relationships between dependent and independent variables. First, we 
performed univariable logistic regression tests to calculate the crude odds ratio 
(OR). We included independent variables with p-values of <0.20 in the 
multivariable analyses to calculate the adjusted odds ratio (AOR). A p-value 
of <0.05 was then considered significant. SPSS version 20 was used. 

In both studies III and IV we used thematic analysis by Braun and Clarke 
(118). We sought to report the experiences and reality of the informants. 
Immediately after each FGD, I wrote memos and preliminary themes and 
started to transcribe the recordings verbatim. The transcripts were reviewed, 
complemented and read several times by the research team to gain insight into 
the data. They were not returned to the participants for comments. Descriptive 
and in vivo codes were generated by at least two members of the team. We 
used this type of coding as it prioritizes the voices of the informants (119). All 
segments relevant to the research question were coded in an inductive manner. 
No software was used.  

In study III, the research team then discussed the codes generated, 
constructed preliminary themes and negotiated them. We mainly applied an 
inductive approach and actively undertook negative case analysis by searching 
for data elements that did not support the themes. Finally, the results were 
presented to a group of female and male Swazis who gave their feedback on 
the themes as a way to validate the results. 

In study IV, we had an inductive approach when coding and a more 
deductive approach when creating themes. Each code was interpreted and 
organized within the four i-PARIHS constructs: facilitation, innovation, 
recipients and context. The same code could appear in more than one 
construct. We then searched for patterns among the codes within each 
construct. Codes that had a pattern capturing something relevant to the 
research questions were grouped together and themes were created. The 
analysis was performed in groups of two to three members of the research 
team during five workshops. Data from the questionnaire (Q2) were analyzed 
using frequencies in SPSS version 23.  
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Results 

Paper I 
In this quantitative study we investigated preconception health and lifestyle 
among pregnant women living in Sweden, comparing women of different 
origin. We also estimated the prevalence of unplanned pregnancy among this 
population. 

The sample consisted of 3,389 women; 3,007 (89%) were born in the 
Nordic countries or were adopted from abroad (Nordic), 109 (3%) were born 
in other European countries (European) and 246 women (7%) were born 
outside Europe (non-European). In 27 of the questionnaires data on origin 
were missing. The median gestational week when responding to the 
questionnaire was 11 for the Nordic women, 13 for the European women and 
12 for the non-European women. Most women were employed at least half-
time (93% n=2,848) and the level of education ranged from low (elementary 
school, 7% n=229), middle (gymnasium or upper secondary school, 38% 
n=1,276) to high (any higher education, 55% n=1,825).  

Potentially harmful lifestyle habits were common in the preconception 
period among the Nordic women. These included high rates of alcohol intake 
(80% n=2,400), smoking (20% n=607) and oral tobacco use (11% n=315) 
within three months before conception. The European women had a 
significantly lower odds of drinking alcohol preconception compared with the 
Nordic women (AOR 0.38; 95% CI 0.24, 0.58; p<0.000) but did not 
significantly differ in the other lifestyle habits. The non-European women had 
a significantly lower odds of drinking alcohol, smoking and of using oral 
tobacco (Table 2). These examples of a healthier lifestyle among non-
European women compared with Nordic women was partly explained by a 
higher level of religiousness among this group: responding that religion plays 
a quite important or very important role in life was both associated with lower 
odds of having consumed alcohol (AOR 0.08; 95% CI 0.03, 0.17; p<0.000) or 
having smoked (AOR 0.22; 95% CI 0.08, 0.55; p=0.001) preconception. 

One month prior to conception, only one out of three of all women 
responding took folic acid (33% n=1,090). One third of all women responding 
were overweight (22%) or obese (11%) and BMI did not differ between 
groups. Around half of all women responding (55% n=1202) undertook the 
recommended amount of physical activity at 2.5 hours per week. The non-
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European women were less likely to be physically active compared with the 
Nordic women (Table 2). 

Table 2. Being born outside Europe as a predictor of lifestyle and health-promoting 
behaviors before pregnancy. Logistic regression showing unadjusted and adjusted 
results. 
Variable  Non-European 

  OR 95% CI p-value  aOR 95% CI p-value 

 Alcohol   0.09 0.07, 0.13 <0.000  0.14 0.10, 0.19 <0.000 

 Smoking  0.51 0.34, 0.76 0.001  0.30 0.18, 0.49 <0.000 

 ≥3 cups coffee   0.36 0.23, 0.59 <0.000  0.29 0.17, 0.49 <0.000 

 Folic acid  0.62 0.45, 0.86 0.004  0.74 0.52, 1.06 0.099 

 Physical activitya   0.36 0.28, 0.47 <0.000  0.36 0.28, 0.48 <0.000 

Reference category: Nordic women; adjusted for age, parity, education and 
household’s income. 
aOrdinal regression. 

A majority of all the pregnancies were planned (70% n=2,307), 29% of 
women (n=950) were ambivalent about their pregnancy intentions, and 2% 
(n=56) were unplanned. In the univariable analysis, the non-European women 
were more likely to have either an ambivalent intention or an unplanned 
pregnancy (OR 2.01; 95% CI 1.52, 2.65; p<0.000). After adjusting for 
sociodemographic and socioeconomic factors the association remained 
significant (AOR 1.37; 95% CI 1.01, 1.88; p=0.046). There were no 
differences in unplanned pregnancies or ambivalent intention when 
comparing the European women with the Nordic women (p=0.997). 

Paper II 
In this quantitative study we investigated prevalence and determinants of 
unplanned pregnancy and contraception use in Eswatini, as well as the 
association between unplanned pregnancy and ANC attendance. Valid 
percentages are used to report on proportions. 

The sample consisted of 1,436 records after exclusion according to set 
criteria. The mean age of women were 25 years, the proportion of teenagers 
was 16% and the mean parity number was 1.5. Three out of four women were 
unemployed, 42% were HIV positive and one out of ten had at least one child 
that had died. 

We found that seventy percent of the women that reported on pregnancy 
planning had pregnancies that were unplanned (n=789/1,124). Older women 
(≥35 years) were less likely to have an unplanned pregnancy compared with 
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women aged 14-34 (AOR 0.52; 95% CI 0.29, 0.91). Teenagers were more 
likely to have an unplanned pregnancy compared to women aged 20 or more 
(AOR 2.39; 95% CI 1.53, 3.75), as were mothers of three or more children 
compared with women with a maximum of two children (AOR 2.41; 95% CI 
1.62, 3.57). Employment, HIV-status, educational level or if the woman had 
any deceased children were not associated unplanned pregnancy.  

The most commonly used methods were short- or middle acting reversible 
contraception; injectable (22%), condom (21%) and contraceptive pills (13%). 
Six out of ten women of those reporting on contraception (n=737/1,250) had 
used it before they became pregnant. Teenagers were less likely to have used 
it compared with women aged 20 or more (AOR 0.57; 95% CI 0.39, 0.84), as 
were first-time mothers compared with mothers of one or more children (AOR 
0.35; 95% CI 0.25, 0.48).  

Most women (72% n=815/1,139) did not attend four ANC visits, which 
was the recommended number at the time of the study. Women with 
unplanned pregnancies were less likely to have done so (AOR 0.68; 95% CI 
0.49, 0.95) after adjusting for maternal age, HIV-status, employment and 
education. 

 
Figure 6. Mentor mother discusses with her client about PMTCT: prevention of 
mother to child transmission of HIV, and explains that “You test and start treatment. 
We are not looking at CD4+ count nowadays.” And the client said she doesn’t want 
to have any more children in the future. She can choose what contraceptive method 
she wants to use to avoid pregnancy. At the clinic you will get sterilization, IUD-
copper (loop), implant, injectable, condom, emergency contraception, etc. 
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Paper III 
In this qualitative study we explored the underlying factors and implications 
of unplanned pregnancy in Eswatini. 

All requested MMs chose to participate and they are called informants in 
this study. Their median age was 36 years (ranging from 26 to 59 years) and 
most were married (55%, n=16), 14% had a partner (n=4) and 31% were single 
(n=9). Seven out of ten had experienced an unplanned pregnancy (69% n=20) 
and around half of all MMs had never discussed wanted number of children 
with a partner (52% n=15). Three FGDs were held and they lasted 89, 74 and 
52 minutes each. 

We identified five sub-themes and an overarching theme in the data, named 
“The perpetuating cycle of unplanned pregnancy” (Figure 7). This theme 
describes unplanned pregnancy as a negative event with major social, 
economic and psychological implications for both the mother and her 
offspring. These consequences increased the likelihood that the children too 
would grow up to become vulnerable young adults at risk of unplanned 
pregnancy, thus creating a perpetuating cycle of unplanned childbearing.
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The informants described that unplanned pregnancy was closely connected to 
“A life less privileged”, as poverty, poor or limited education and 
unemployment bore a reciprocal relationship to unplanned pregnancy. These 
socioeconomic factors contribute to unplanned pregnancy and unplanned 
pregnancy causes poverty and missed opportunities of education. 

The theme “The confines of Swazi norms” describes how the Swazi culture 
impacts women’s lives and reproductive health by maintaining patriarchal 
structures. These structures included stereotypical family roles wherein the 
role of a woman is to reproduce and to be entirely responsible for an unplanned 
pregnancy. Informants described that the lack of a father’s support was 
common, which resulted in women searching for support from their own 
mothers, who often had limited resources for raising a child. Poor partner 
communication on family planning, especially among unmarried couples, and 
taboos surrounding sex discussions with minors were common. This confined 
couples’ and individuals’ ability to gain knowledge, to reflect upon and 
achieve their reproductive goals. 

“It is possible to plan the pregnancy if you are married. You can discuss that 
with your partner. But if you are not married, that’s not possible, because you 
cannot expect anybody to discuss about pregnancy with a boyfriend.” Aviwe 
FGD 3  

Socially and economically vulnerable women often engaged in “Transactional 
relationships”, meaning they would receive material things or money in 
exchange for having sex, often with older men. This was particularly common 
among adolescents, who were not seldom abandoned by their sex partner 
when becoming pregnant. The informants described how children sometimes 
were used as a currency by women to ensure financial support from the child’s 
father.  

“They [women] usually give birth to children of different fathers because they 
know that they will give them money for support” Luthando FGD 1 

Unplanned pregnancies were perceived as negative events with major health 
and social implications, described in the theme “Exacerbating vulnerability 
and neglect”. Unplanned pregnancies led to women undergoing unsafe 
abortion procedures and having to raise a child alone. Children born from 
unplanned pregnancies were often neglected and did not receive the support 
they needed. This was exemplified by a lack of food, clothes and 
immunization as well as psychological and emotional consequences, caused 
by being abandoned and not being loved. 

“Once pregnant she accepts she is pregnant, but she won’t love the child. She 
won’t give the child the love that the child needs.” Vuyokazi FGD 1 
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Finally, “Multiple stressors and low self-esteem” played a central role in 
women’s reproductive decision making, or the absence of the same. 
Informants described how adolescents were negatively influenced by peers 
and often disregarded their own well-being, sometimes because of depression 
or of low self-esteem. Women were commonly exposed to gender based 
violence including rape. 

“I think unwanted pregnancies are because of these men or this birth right, 
being abusive to us [women]. Because you find that I’m pregnant, I’m not 
working. He is the one who is working. So I am expecting all my needs done 
by him. […] Even if he beats me, I’ll just stay because maybe I don’t have any 
place to go.” Thandiwe FGD 2 

We used a social-ecological model to frame the results. This model describes 
individual, relationship, societal and community factors that interact and 
influence unplanned pregnancy in this setting (Figure 8). Perceived low self-
esteem and peer pressure were examples of individual factors that drove 
young women to engage in transactional and violent relationships. Further, the 
poor and harsh community conditions encouraged an opportunistic approach 
to everyday survival, in which sexual intercourse is one of the few assets 
women have. A pregnancy often carried value for the woman as leverage in 
future partner negotiations on allowance and support. These events take place 
in a society characterized by gender inequality and strong patriarchal norms, 
which exacerbates and solidifies these structures, driving the cycle of 
unplanned pregnancy across generations.  

 

Figure 8. Sub-themes in relation to the social-ecological model. 
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Paper IV 
In this mixed-methods study we evaluated the implementation of the 
Reproductive Life Plan in disadvantaged communities in Eswatini. 

After being trained in using the RLP, twenty-nine mentor mothers 
participated in FGDs at baseline in January 2018. Twenty-four participated at 
follow-up in May 2018. Participant characteristics are the same as in study III. 
At baseline the FGDs lasted between 37 to 45 minutes (mean 41 minutes) and 
at follow-up between 52 to 95 minutes (mean 66 minutes). Themes identified 
within each construct of the i-PARIHS is presented below together with 
quantitative findings from Questionnaire 2 (Q2). Quotes from the FGDs at 
baseline are labelled “FGD 1” and from the FGDs at follow-up “FGD 2”, 
followed by the group’s number. 
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Facilitation 
“Longing for more knowledge”: The MMs told that the RLP training had been 
helpful and that enough training was provided except that they needed to be 
equipped with more knowledge on contraception to be able to respond to 
myths on family planning. The MMs emphasized that they received 
“Supportive supervision with preserved autonomy”, meaning that they were 
satisfied with their supervision and seldom requested more of it, as they 
generally had a high level of confidence in meeting with their clients. 

“I think we still need more about the contraceptives, and straight to the 
contraceptives, how do they work exactly? Yes, because the clients they do 
have experiences with these things. [...], say ‘I have taken that [contraception], 
but I was pregnant’. So how to address that?” Qondile FGD 2:2 

Innovation 
“Observing progress in a disadvantaged community”: The innovation, i.e. the 
RLP, was seen as beneficial as the effects from using it were evident for the 
MMs in these vulnerable settings with high incidence of unplanned 
pregnancy. At baseline, the MMs believed that unplanned pregnancies would 
decrease, that it would facilitate partner discussions on family planning and 
increase knowledge on contraception, effects that would substantially improve 
the situation in the community:  

“Because you have to begin here, from us, from our home, from our sisters in 
law. From explaining to the community, it will work. They [the clients] will 
see the goodness of this. That it will limit, it will save us from poverty. We are 
poor because we have many unplanned pregnancies […]” Temalangeni FGD 
1:2 

“Improved confidence and quality of care”: Using the RLP, the MMs 
expressed at follow-up that they observed improvement in pregnancy planning 
among their clients. They thought the RLP improved the quality of 
contraceptive counseling as it opened up and facilitated discussions and it 
enabled reflection from both the clients’ and the MMs’ sides. Being equipped 
with this tool also improved the MM’s confidence in client counseling. 
Teenagers were highlighted as a group that had been helped by the 
intervention, although several reproductive health challenges remained. All 
except one MM (n=23) agreed or strongly agreed that they valued the effect 
the RLP has had on their work (Q2). 

“It has had a great impact on our client. I once had a client where by maybe 
yearly, give birth, yes, [. . .] but now, she’s on implant and even her husband 
saying he appreciate” Thandiwe FGD 2:2 
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Implementing the RLP into daily practice was easy as it had a “high degree of 
fit with existing practices”, meaning many parts of the intervention were 
already within the MMs’ curriculum. The RLP was perceived as best when 
used in one-on-one discussions, which was the standard practice for the MMs.  

Recipients 
“Influencing but respecting client’s decision”: The MMs’ awareness of the 
consequences of unplanned pregnancies sometimes created an ethical 
dilemma when using the RLP and this was discussed at follow-up. The MMs 
described they were concerned when the client’s pregnancy intentions were 
not in line with the welfare of the family, and they sometimes tried to influence 
the clients’ decision e.g. by informing on the dangers associated with giving 
birth. Nevertheless, the MMs emphasized the importance of not pushing the 
client and of always respecting her decision. 

“I have a client that has had her fifth child. When I ask her ‘do you want another 
child?’, and she says, ‘Yes soon’, I will be like ‘Oh, no!’ Because I know the 
importance of birth spacing, I will be like no... Then she can get angry.” 
Phetsile FGD 1:1 

The MMs were generally strongly dedicated to implement the RLP, described 
in the theme “The RLP is our duty”. Providing correct and comprehensive 
information was key and the responsibility of the MM was to help clients 
make informed decisions. All except one MM (n=23) agreed that participating 
in the RLP was a legitimate part of their role and that they will continue to 
support the RLP (Q2).  

“If you don’t introduce that [RLP], you are actually also bringing poverty 
yourself because you’ve got the information, but you are keeping it.” Nosipho 
FGD 2:3 

Inner Context 
“Peer motivation is key”: The MMs perceived their role as peer supporters as 
key in successful RLP counseling, as they generally had a prolonged and 
trustful relationship with their clients. This facilitated discussions on sensitive 
topics. The MMs took pride in this role and hoped that their own experiences 
of unplanned childbearing would help their clients. 

“You know what, I know what I want because of the mistakes I have made. 
I’ve take up a stand because of the mistake I’ve had. I have had maybe 
unwanted pregnancies, maybe all of my kids are unwanted. I’ve never planned 
kids. I think, those who plan they are rich. [...] Maybe we can say, please learn 
from my mistake—I have had three unwanted pregnancies, you know.” 
Temalangeni FGD 1:2 
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Outer Context 
The MMs described how partners used reproduction as a way of exercising 
power over one another, described in the theme “Partners using reproduction 
to control”. This was exemplified by men making women pregnant as a way 
of controlling them, and women “tricking” men into making them pregnant as 
a means to receive financial support and love. At the same time, the MMs 
voiced that “Reproduction is often neither a conscious, nor possible decision” 
– highlighting that many women and couples had not reflected upon the 
wanted number of children. This was often attributed to vulnerability such as 
depression and poverty. A discrepancy in desired number of children among 
partners as well as intimate partner violence, further restrained the women’s 
ability to form and achieve reproductive goals. Men too had restricted power 
in reproductive decisions as they lack knowledge and were not involved in 
family planning. The importance of the partner’s support and involving them 
in the RLP counseling was highlighted in all FGDs as key for successful 
family planning. However, as the partners were often absent during daytime 
when the MM visited, this was seldom possible. 

“I don’t know if it is our culture or what, sometimes it is very difficult that you 
find couples discussing of their way forward. Maybe now with the new 
generation, but to be honest, from my generation with the experience I have 
had, we had never sat down and discussed about how many children really are 
we planning to have as a family, and that’s a fact. Yeah, so the children you 
give birth to, they are all unplanned.” Nok´lunga FGD 1:1 

Factors on the societal, cultural and healthcare level also contributed in 
“Restricting women’s reproductive health and rights”. These factors included 
legislations preventing women from accessing sterilization, clinics offering 
only a few contraceptive methods, preconception care limited to HIV-testing 
and too little money to afford contraception and healthy food. Concerns were 
raised on the quality of healthcare and attitudes among family planning nurses:  

“They just chase you away and say you cannot have FP because you have these 
[varicose] veins and high BP [blood pressure].” Temalangeni FGD 1:2 

The final theme identified was “Family planning failure as barriers and 
motivators”, describing how contraceptive failure led to unplanned 
pregnancies, which in turn led to social consequences such as school-drop out 
for young mothers. These consequences of family planning failure was a 
rationale for engaging in the RLP. For teenagers, returning to school was a 
strong motivating factor. 
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Figure 10. 1. Nosimilo is 17 years old, doing form 5 at Siphilile Secondary School. 
She is 14-weeks pregnant.  
2. She is sitting alone thinking of dropping out from school. And who will take care 
of her and the unborn baby? Because her partner ran away.  
3. Nosimilo with her mentor mother, counseling her to go to the clinic for ANC so 
that health workers will test her to have a healthy baby and pregnancy. This includes 
your personal history, blood test, physical examination, urine test, weight and ad-
vice: eat healthy food, rest and exercise, do not drink alcohol or smoke. They dis-
cussed about family planning after delivery: “it’s your choice to choose IUD-copper 
(loop), implant, injectable or combined pills.” 
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Discussion 

Main Findings 
The non-European women in our sample generally had a healthier 
preconception lifestyle but were less likely to have planned their pregnancies 
compared with women born in the Nordic countries. In Eswatini, most 
pregnancies were unplanned and adolescents were more likely to report their 
pregnancy as unplanned. Unplanned pregnancies were perceived as negative 
events with major social, health and psychological consequences for women 
and children. Screening women for their reproductive intentions using the 
Reproductive Life Plan was a feasible way of improving family planning 
counseling in disadvantaged settings in Eswatini. 

Findings in this thesis will be presented and discussed within a framework, 
called the “Preconception Health and Pregnancy Planning Framework” 
(PrePP) (Figure 10). This framework illustrates how the state of preconception 
health and pregnancy planning in both low and high-income settings is a 
reflection of the underlying determinants of health in these contexts. 
Sociocultural norms, national laws and policies as well as healthcare 
characteristics often disempowers individuals from making informed 
decisions about their own wellbeing or from gaining access to healthcare. 
Further, individuals’ relationship, socioeconomic, demographic and health 
characteristics have implications on their preconception health and pregnancy 
planning, which may in the end affect maternal, child and pregnancy 
outcomes. The framework is comprehensive but I do not aspire to include 
every aspect of preconception health and pregnancy planning as it is mainly 
based on the findings in this thesis. I acknowledge that important aspects such 
as voluntary or involuntary childlessness are missing. Each level of the 
framework is described below.
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The Culture and norms level describes the impact of gender norms, the 
social status of women and children, stigma and taboos surrounding sex and 
reproduction and lifestyle habits. We found a high prevalence of alcohol 
intake among Nordic-born women in study I, which probably is explained by 
alcohol being an important part of the culture in the Nordic countries. In 
findings from Eswatini, we identified a low social status of women and 
children and strong sociocultural norms that perpetuate gender inequality, 
such as expecting women to bear the full responsibility of children from an 
unplanned pregnancy. The gender roles influence women’s employment, 
making them financially dependent on men, which in turn drive them to sell 
sex and give birth to unplanned children of different fathers. Our findings are 
supported by previous studies from Eswatini, identifying poverty, food 
insecurity and aspirations towards marriage as women’s drivers to engage in 
transactional sex (120, 121). 

Healthcare factors of importance include attitudes among healthcare staff, 
availability, accessibility and quality of healthcare. In Sweden, adverse 
pregnancy outcome including maternal mortality among foreign-born women 
have formerly been explained by poor healthcare accessibility and quality of 
care (35). In Eswatini, we found that healthcare factors affecting 
preconception health and pregnancy planning included negative attitudes from 
providers, stigmatizing adolescents seeking contraception and low-quality 
care. Availability of contraception was limited as clinics offer few 
contraceptive methods and some individuals could not afford healthcare 
services. However, in line with former studies (20, 22) we found in study II 
that contraception use was relatively high. Importantly, none of these 
measures presume correct or consistent use of contraception and this may 
partly explain the high rate of unplanned pregnancy in Eswatini. Most women 
in study II used short- or middle-acting reversible contraception and only 2% 
used long-acting reversible contraception (LARC) such as implant or copper 
intrauterine device (data from 2014-2016). LARC is associated with fewer 
contraceptive failures than short-acting contraception, and increasing its use 
is a key strategy in preventing unplanned pregnancies (29, 54, 122). In 
November 2018, ten months after initiating the RLP intervention, we evaluted 
it among Siphilile’s clients, and found that the use of implants had increased 
to 12% (123). As we did not have a control group, we do not know if this was 
an effect of the RLP counseling or if the use of LARC had increased generally 
in the area. Regardless of the reason for the increase, this is promising as it 
may reduce unplanned pregnancies. Offering women additional contraceptive 
methods such as hormonal intrauterine devices (not available in Eswatini to 
date) would further increase women’s chances of finding a method that she is 
comfortable with. 
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The implications of Laws and policies on preconception health and 
pregnancy planning were evident in Eswatini, as several sexual and 
reproductive rights were not respected. These include restricted legal access 
to abortion and women needing a male family member’s signature to access 
sterilization. However, important steps to improve women’s and children’s 
rights have recently been taken in Eswatini. The Sexual Offences and 
Domestic Violence Bill (SODV) was introduced in the Swazi parliament 

already in 2009 but was met by criticism 
by senators in the Swazi parliament who 
wanted to remove the marital rape clause 
as it clashed with Swazi culture (Figure 
11) (16). The law finally passed in 2018 
and criminalizes incest, marital rape and 
increases the age at which an individual 
can legally consent to sex to 18 years 
(124). If implemented adequately, this 
law can have substantial effect on 
reducing sexual violence and unintended 
pregnancy in Eswatini. 

The middle circle represents socio-
demographic, socioeconomic, rela-
tionship and health factors that influ-
ence pregnancy planning and preconcep-
tion health in these settings. In Sweden, 
we found that origin is a determinant for 
preconception health as the foreign-born 
women generally had a healthier life-
style compared with the Nordic-born 

women. This pattern has previously been reported among women migrating 
to western countries (125-127). Among the non-European women in our sam-
ple, this was partly explained by a higher level of religiousness. However, as 
the level of social integration increases, unhealthy lifestyle habits such as 
smoking are likely to be adopted by immigrants (125, 126). 

Sociodemographic factors of importance in Eswatini were parity and 
maternal age, as formerly reported from African settings (46, 49, 80). Using 
quantitative measures, we did find not evidence of any association between 
education or employment and unplanned pregnancy, similar to findings from 
South Africa (80). Our findings may be explained by either the characteristics 
of our sample, e.g. most women in Matsapha are poor irrespective of 
employment status, or by our model that may have been too simple to identify 
true associations. In a Malawian study (49), a conceptual hierarchal model 
was used to inform the analysis. The authors found that maternal education 
was significant in the first models, but the final model revealed that the effect 
maternal education has on pregnancy planning was mediated by maternal 

Figure 12. Times of Swaziland: 
15th of May 2018, photo: private 
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reproductive characteristics such as birth interval and parity. Thus, the use of 
more refined models may better detect possible associations between 
pregnancy planning and education. The Malawian study also identified strong 
associations between depression or abuse and unplanned pregnancy, which we 
recognize from our qualitative studies. Indeed, one of the strongest 
associations is that of unplanned pregnancy and IPV (66, 70, 81, 82), which is 
very common in Eswatini (17-19). Violence not only affect the victims of it, 
as living in strongly patriarchal communities with high rates of IPV increases 
one’s individual risk of unintened pregnancy, even after controlling for 
individual factors and personal experience of IPV (82).  

Important health factors include women’s mental health, HIV, birth 
spacing and history of contraception use. The MMs expressed that depression 
among their clients disempowered preconception health actions and 
pregnancy planning. In a former study from Matsapha almost one out of four 
women screened positive for depression (115). As depression is associated 
with an increased risk of unplanned pregnancy and vice versa (48, 49, 68), it 
is of utmost importance to incorporate the mental health perspective into all 
reproductive services (128).  

At its core, the framework illustrates a relationship between pregnancy 
intention, pregnancy planning, preconception and pregnancy lifestyle and 
health, and finally, maternal, child and pregnancy outcomes. Lastly, 
reproductive life planning has the potential to influence all these areas.  

In Sweden, most pregnancies among women attending ANC in our sample 
were planned and the proportions are similar to those found in the U.K. and in 
Denmark (50, 64). However, this number does not represent all pregnancies 
as around 36,000 induced abortions are carried out every year in Sweden (30). 
Despite high prevalence of planned pregnancies among women attending 
ANC in Sweden, many Nordic women had poor preconception health and 
harmful lifestyle habits: one out of three women was overweight or obese and 
more than three out of four women had drunk alcohol within three months 
before pregnancy. The same pattern has been identified in several western 
countries (50, 64, 67, 129), and may expose women to unnecessary health 
risks as well as cause enduring consequences for their future child (1, 24, 52). 
Preconception alcohol consumption is problematic as many women continue 
drinking in early pregnancy when they are not aware they are pregnant and no 
consumption is considered safe in pregnancy (56). Also, there is evidence 
from animal models that maternal periconceptional alcohol consumption 
causes epigenetic disturbance in offspring (52). Therefore, we concluded in 
paper I that Sweden should update current recommendations and advise 
women who want to conceive to abstain from alcohol. However, this 
recommendation can be perceived as a restriction of women’s freedom since 
alcohol is an important part of the social life in Sweden. If conceiving takes a 
long time, abstaining may feel even more difficult. To enable individuals to 
make informed choices regarding their preconception lifestyle, I suggest 
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national campaigns about the effects of weight, alcohol and tobacco on 
pregnancy and childbirth. Such campaigns could be delivered on social media 
platforms together with advertisements of where to acccess more information. 
Information on alcohol and tobacco need to target Nordic-born women 
specifically. 

We found that many Swazi women had not formulated clear pregnancy 
intentions and it is well recognized that the concept of pregnancy planning has 
little significance to many women (38, 39, 91, 94, 130). Further, planning does 
not need to be translated into lifestyle changes (31, 65). Therefore, these boxes 
and pathways are represented by dashed lines. The final box in the framework 
represents the maternal, child and pregnancy outcomes. As previously 
demonstrated (4, 21, 62, 69, 70), we found that women with unplanned 
pregnancies were less likely to have attended ANC. This likely influences the 
outcomes of pregnancies although we did not investigate this specifically. Our 
qualitative results focused much on the health, social and psychological 
implications for unplanned children. The MMs expressed that children were 
often not given enough food and clothes and were sometimes not immunized. 
The parents’ lack of love for the unplanned baby was particularly concerning 
as this caused additional vulnerability. Poor maternal bonding and poverty 
among unwanted children have also been described in high-income settings 
(74), but in low-income settings the implications of these consequences are 
likely to be greater. Indeed, Swazi children who have not been close to their 
biological mothers have an almost two-folded increased odds of having 
experienced sexual violence compared with children who have been close to 
their mothers (131). This group of children is large, as only 22% of Swazi 
children in 2007 lived with both parents and 33% lived with neither parent 
(11). While the importance of improving Swazi families’ socioeconomic 
status cannot be emphasized enough to improve the children’s situation, 
preconception health interventions targeting their parents are also imperative. 

Implications 
Preconception care (PCC) can help improve outcomes of pregnancies that are 
desired, and prevent pregnancies that are not desired. Intervening before 
conception has the potential of equalizing health disparities with benefits for 
both the parents and their offspring (53, 84, 132). PCC is increasingly being 
implemented but several barriers for expanding it within primary healthcare 
exist, such as time constraint, lack of healthcare provider knowledge and 
limited patient awareness of preconception health (50, 53, 133-135).  

The use of CHWs or peer supporters within PCC in low- and high-income 
settings could help overcome some of these barriers, but is not well studied 
(51, 59, 133, 136, 137). Based on the findings from this thesis, a careful 
literature review and my experiences from working with the RLP intervention 
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in Eswatini, I have constructed a model consisting of five elements (Figure 
12). This model could help guide implementation of preconception care 
delivered by CHWs, MMs or other peer supporters in both low-and high-
income settings. I use the term CHWs when describing the model, but it 
targets any health worker who has contextual knowledge, limited health 
education and whose main mode of delivering healthcare is through home 
visits. The model is partly generic as it could be applied to healthcare 
providers generally. However, findings from this thesis suggest that CHWs 
have important characteristics that make them key providers of PCC, 
especially when working with vulnerable populations such as victims of 
violence or immigrants. The model acknowledges these unique 
characteristics.
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Building trustful relationships. We found that the long-lasting and trusting 
relationship between the MMs and their clients facilitated discussions. This is 
of immense importance when discussing possibly sensitive issues such as 
pregnancy, reproduction and lifestyle (104, 130). Preconception health 
messages and pregnancy intention screening carry a risk of making women 
feel judged, ashamed, or embarrassed (84, 94, 138). Weight, violence and 
mental health are examples of such sensitive issues. When working with 
immigrant groups, speaking the same language and delivering culturally 
appropriate information are paramount in achieving successful health 
communication. Having conversations in the community can equalize power 
dynamics and decentralize the power of healthcare providers as gatekeepers 
to preconception health knowledge (84). In a similar setting in South Africa, 
young women were concerned of bad experiences from nurses and preferred 
PCC to be provided by a female CHW who knows the context (128). Shared 
cultural and demographic background is helpful as knowledge of the 
contextual challenges that young women face is important when 
implementing health behavior change. Indeed, seven out of ten MMs in our 
studies had experienced unplanned pregnancies themselves.  

Encourage reflection on RLP. To strengthen women’s reproductive 
decision-making, one key approach is to support women to build individual 
agency by enabling them to set goals and act upon them (139). Therefore, 
encouraging the client to reflect upon the desired number of children, to 
promote gender awareness and to include the partner is essential. The RLP or 
similar tools such as PATH or One Key Question can be used at this stage (95, 
97). We found that many women had not reflected upon their wanted number 
of children and had limited reproductive agency. However, some women had 
succeeded in finding other strategies to decide on their reproduction and these 
small leaps are referred to as “agentic actions” (140). The MMs played an 
important part in helping their clients identify these actions. For example, one 
MM gave advice about the contraceptive implant as it is hidden in the 
subdermal layers of the skin and another MM supported her client in reporting 
a violent partner to the legal authorities. Identifying these actions is likely 
easier in trustful relationships when the provider knows the context and can 
navigate feasible strategies.  

In line with former literature (141, 142), involving the partner was 
highlighted in all our FGDs as key for successful family planning. Former 
studies have shown that partner disapproval of contraceptives and poor partner 
communication are large barriers for contraceptive use in both high- and low-
income settings (142-144). Strong gender norms affect most areas within 
preconception health and pregnancy planning. Interventions combining health 
and gender awareness have been successful in several preconception health 
areas including folic acid intake, reduction of HIV and of unintended 
pregnancies as well as of gender based violence, mainly through the 
empowerment of women (141, 145). Treating men as allies and facilitating 
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joint discussion between partners is essential to produce significant change 
(141, 145). 

Acknowledge barriers. Another important aspect in providing PCC is to 
identify and address barriers for preconception health and pregnancy planning. 
These include for example the presence of poverty, stigma and violent 
relationships. Applying a holistic perspective on health by acknowledging 
both medical and social domains is crucial, especially among socially 
vulnerable populations. When adapting the RLP intervention to the Swazi 
context, one of the first subjects to be added to the curriculum was how to 
improve the client’s social situation, e.g. how to provide financially for a 
future baby. PCC should include assessment of a woman’s social support, 
housing and financial situation (58, 84). Providing PCC during home-visits 
increases the likelihood that that social situation is comprehensively assessed, 
but also carries a risk of poor privacy for sensitive discussions on e.g. 
experience of violence.  

Patient- and family-centred counseling. The counseling within PCC 
should be centred on the patients and their families and be tailored to meet 
their needs (94, 130). A shift in focus from attending to disease to promoting 
health has been endorsed within PCC literature (84). CHWs do not have an 
extensive medical education but can with small means be educated about 
general preconception health messages and how to deliver them with openness 
and respect. Indeed, much of this information does not need to be provided by 
a medical expert. Important aspects in the community setting in Eswatini were 
e.g. mental illness, IPV, sexually transmitted diseases including HIV, birth 
spacing and contraception. What topics to prioritize should be based on 
international PCC recommendations as well as contextual factors and needs 
(53, 58, 85). The launching of national PCC guidelines taking the specific 
setting’s disease panorama into account would facilitate its implementation. 

Continuity and follow-up. Finally, in order to be successful in the 
provision of PCC, CHWs should provide continuity of care, make follow-ups 
and refer the client to clinics when needed. One challenge within PCC is that 
there are many potential health risks and interventions to address, ranging 
from folic acid intake to screening for IPV. CHW programs could offer 
revisits and provide continuous care, and these risks and interventions can be 
addressed during several visits. In Eswatini, the MMs have contact with their 
clients via WhatsApp. During the covid-19 pandemic, this communication has 
been necessary to provide support as home-visits are not allowed. The MMs 
and I have also had regular contact via WhatsApp, and the chat has several 
hundred chat-messages to date, mostly about contraception. The use of mobile 
health technology for provision of preconception health knowledge and 
services is generally underutilized (51), but could be of great benefit as most 
adolescents and adults around the world own at least a basic mobile device. 
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Who to target? 
The use of CHWs within PCC should target the most vulnerable populations. 
Several peer support interventions have been implemented among 
disadvantaged parents in high-income countries but none were delivered in 
the preconception period (136). In study I, foreign-born women generally had 
a healthier preconception lifestyle but more often reported their pregnancy as 
unplanned. As certain immigrant groups in Sweden have an increased risk of 
adverse pregnancy outcome (33, 35), these groups would benefit from 
interventions to improve this. Maternal deaths among immigrants in Sweden 
have been associated care-seeking behavior, accessibility of healthcare and 
miscommunication (35). CHWs competent in the woman’s native language 
could possibly bridge some of these barriers and diminish health disparities 
among foreign-born women in Sweden. 

In Eswatini, adolescents need to be prioritized as they have an increased 
risk of unplanned pregnancy and as the health and social consequences of 
adolescents’ pregnancies are generally greater than that of their older peers 
(146). Teenagers are often subjected to negative attitudes from providers and 
being sexually active is commonly associated with social stigma (147, 148). 
Of adolescent girls in Eswatini who had visited a health facility in the past 
year, only 4% had been told about contraception (11). When we evaluated the 
RLP intervention among Siphilile’s clients, 83% (n=15/18) of adolescents 
stated they had been “very much helped” by discussing family planning with 
their MM, compared with 74% among all women. In addition, all adolescents 
wanted both more support from the MM and more information on family 
planning (123). These results strengthen our evidence that the RLP used by 
the MMs was a successful PCC strategy in communities in Eswatini. Future 
studies will have to continue evaluating if this strategy helps prevent unwanted 
pregnancies and improves outcomes of wanted pregnancies. 

Methodological Consideration 
This thesis describes multiple aspects of preconception health and unplanned 
pregnancy in different settings. We performed quantitative, qualitative as well 
as an interventional mixed-methods study and we used several sources of data 
such as questionnaires, client records and focus group discussions. Chosing 
mentor mothers as informants in studies III and IV enabled perspectives of 
both Swazi women and healthcare providers. Several models and frameworks 
were used to describe, frame and discuss our results, which can help the reader 
when interpreting the results. Although synthesizing results from different 
settings is challenging, studying these phenomena in both high- and low-
income settings brings perspective and this is a strength of this thesis. Chosing 
Eswatini as the study location of studies II-IV is also a strength given the 
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extensive reproductive health problems in this kingdom. To the best of our 
knowledge, study I was the first study to focus on foreign-born women’s 
preconception health in Sweden and study IV was the first to study the RLP 
among CHWs or among MMs, and the first from a low- or lower-middle-
income country. The limitations of this thesis are described and discussed 
below. 

Quantitative Methods: Studies I-II 

Internal and External Validity 
In study I, considerable effort was undertaken to increase the proportion of 
foreign-born women in our sample. This included translation of 
questionnaires, availability of interpreters and the recruitment of additional 
ANC units in areas with many immigrants. Regardless of these actions, the 
proportion of foreign-born women in our sample was much lower than in the 
Swedish population in general and this entails sampling bias, which negatively 
affects external validity. We compared our data with data from the Swedish 
Medical Birth Register (MBR) and the Swedish Pregnancy Register (SPR) to 
determine the generalizability of our sample. In our sample, 13% of the 
women were foreign-born and in SPR 22.8% were foreign-born. Compared 
with the MBR, there were similar proportions who had completed secondary 
school but fewer had elementary school as the highest level of schooling in 
our sample. The full comparison is presented in Supplementary file 2. Another 
limitation is that we categorized women into Nordic, European or non-
European and I acknowledge the importance of future, large-sample studies 
that can divide foreign-born women by country or region, as place of birth is 
an important determinant for health. As recruiting foreign-born women was 
difficult the use of registers may be a better option. MBR and SPR contains 
information on almost all pregnancies that are registered for ANC, but the 
registers lack information on pregnancy planning. We are currently studying 
outcomes of unplanned pregnancies in Sweden using the LMUP and 
depending on these results, we may suggest an addition of this information in 
the registers. 

In study II, the client records used for data collection were designed for 
community health service and not for research and a consistent approach when 
interviewing clients cannot be assured. This may explain why we lack a 
considerable amount of data on some variables and it also makes internal 
validity uncertain. Further, a limited number of determinants were 
investigated and the time span for contraception use before pregnancy was not 
defined in the records, which makes it an imprecise measurement. Women in 
study II had higher levels of education than women from other parts of 
Eswatini (11), probably because it is a peri-urban area. As there is no available 
information on women living in Matsapha, determining the generalizability of 
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our sample is difficult. Many adolescents move to Matsapha from their 
parental homesteads to work in the industries. As unemployment rates are 
high, many young women return to their homesteads or end up in prostitution. 
This dynamic demographic transition together with a disadvantaged 
population makes it hard to assess the external validity in relation to Swazi 
women in general. However, collecting data during home-visits increases the 
likelihood of a sample that is representative to women living in Matsapha. 

Reliability 
Data in studies I and II were based on self-report and may be subject to social 
desirability bias. Most women in Sweden are aware that some of the requested 
lifestyle habits are not appropriate when pregnant. However, self-reported 
information on smoking and alcohol among pregnant women can generally be 
trusted (149, 150), and the use of questionnaires that were filled in by the 
woman herself at home decreases the risk of social desirability bias. In study 
II, data were collected by the MMs when counseling their clients and there is 
a risk of underreporting of variables associated with social stigma, such as 
HIV status. However, I speculate the relationship between MMs and their 
clients increases the validity of our data, as clients may be more likely to 
disclose sensitive information to a trusted health worker than in a 
questionnaire collected by unknown researchers, especially in countries with 
regimes that have authoritarian traits such as Eswatini. 

Measuring Unplanned Pregnancy 
Pregnancy planning was measured retrospectively in both studies I and II. In 
study I, data on pregnancy planning were collected during the first trimester. 
In study II, data were collected during pregnancy or up to three months post-
partum, which entails recall bias. We performed an additional logistic 
regression analysis and found no difference between measuring pregnancy 
planning during or after pregnancy (p=0.24). Yet it is known that the reporting 
of pregnancy as planned or unplanned often changes during the course of the 
pregnancy (38, 42), and preferably we should have measured pregnancy 
planning prospectively (151).  

In study I, we used translations of the English version of the LMUP, 
validated in several countries including the U.K. and the U.S. but not in 
Sweden (44, 152). Using the LMUP in a diverse population of women, from 
different origins, requires caution. The LMUP considers pregnancy 
preparations such as smoking and alcohol cessation, which may have little 
meaning for foreign-born women and this item has been modified in other 
contexts (46, 47). Therefore, I suggest a validation of the LMUP among both 
Swedish- born and foreign-born women in Sweden. Further, the groups with 
ambivalent intention and unplanned pregnancies were grouped together in the 
analysis due to few cases and we used a binary logistic regression model, 
which resulted in loss of information. This approach is acceptable but not 
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optimal (45). In larger samples linear or ordinal regression should be used as 
first hand models (45).  

In study II, results are limited by measuring pregnancy planning 
dichotomously as yes or no, as we used data from pre-existing client records. 
This is a simplification of a complex construct and may result in 
misclassification bias. Nevertheless, the proportion of unplanned pregnancies 
was similar to those found in other studies (11, 80), thus supporting the 
external validity of our result. Using a robust measure such as the LMUP 
would have given the results increased credibility but this was not possible as 
we used pre-existing client records. The validation of the LMUP in Eswatini 
and in the SiSwati language would facilitate the use of it in future studies. 

Qualitative Methods: Studies III-IV 
Considerations of the qualitative methods will be discussed according to 
Lincoln and Guba’s main evaluative criteria: credibility, transferability, 
dependability and confirmability (153). 

Credibility refers to confidence in the “truth” of the findings. Ways to 
increase credibility includes prolonged and persistent engagement, 
triangulation, negative case analysis and member-checks. Parts of the research 
team had a prolonged engagement with Siphilile and were familiar with the 
context. This, I believe, built trust and made the MMs share their perceptions 
openly. Different perspectives including deviant cases were debated during 
the FGDs. Our prolonged engagement may also explain why all MMs agreed 
to participate in the studies. In study III, only FGDs were used for data 
collection and methods triangulation was not undertaken. Having added 
individual interviews may have increased the credibility of findings. However, 
performing this qualitative study was a way of triangulating our quantitative 
results from study II. In study IV, methods triangulation was performed by 
the use of anonymous questionnaires (Q2). This was important as both the 
training in the RLP and the FGDs were held by me. As the qualitative results 
were supported by results from the questionnaire, this data triangulation 
validated our findings. Analyst triangulation was undertaken by engaging 
multiple analysts with different backgrounds in reviewing the findings and 
discussing the themes. We actively undertook negative case analysis by 
searching for elements of data that did not support the themes. Finally, 
informal member-checks were carried out through continuous dialogue with 
the MMs, e.g. when I joined them in their field-work.  

Transferability relates to the idea of external validity in quantitative 
studies and the degree of how the findings are applicable in other contexts. To 
accomplish transferability we tried to describe the context and methods in 
sufficient detail. This can help the reader evaluate the extent to which our 
conclusions are transferable to other settings. I am aware that the Kingdom of 
Eswatini is on the extreme end of the spectrum in some political, social and 
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cultural aspects, but claim that many of our findings are generalizable to other 
settings as mechanisms of power, inequity and violence are universal.  

Dependability describes if the findings are consistent and could be 
repeated and relates to the concept of reliability in quantitative studies. As the 
context is always changing, it is not possible to measure the same thing twice 
in qualitative research. But we can describe the context and methods carefully 
and let researchers not involved in the research process examine the process 
and the results. The aim of the latter is to evaluate the accuracy and evaluate 
if the findings, interpretations and conclusions are supported by the data. For 
example, parts of the research team had never visited Eswatini, and they 
commented when a theme or statement was not supported in the data, and then 
it was checked again and sometimes revised. 

Confirmability refers to what degree other researchers can find similar 
results using the same data. This criteria relates to the concept of objectivity 
in quantitative studies. Confirmability is important as findings should be 
shaped by the respondents and not researcher bias or the researcher’s 
motivation or interest. We tried to achieve this by having a clear description 
of the research path and by reflecting and reporting on the researchers’ 
experience and positions (i.e. reflexivity). In both studies, we also included 
multiple investigators with diverse backgrounds in the analysis as a way of 
fostering a dialogue and developing divergent understandings of the study 
situation. 

General Comments and Reflexivity 
This thesis is grounded on values of equity and of reproductive justice, defined 
as “the human right to maintain personal bodily autonomy, have children, not 
have children, and parent the children we have in safe and sustainable 
communities”(154). Equity is essential within reproductive justice as 
vulnerable groups such as immigrants, people of colour and minorities are 
often discriminated and marginalized, which leads to health disparities (84).  

I have a background as a medical doctor, born in a middle-class family and 
raised in a rural area in Sweden. Sweden is a highly secular country where the 
political agenda in recent years has had an increased focus on gender 
inequality. My background influenced the formulation of research questions 
as well as the interpretation of the qualitative data, as the qualitative researcher 
cannot fully deliberate herself from pre-existing perceptions. I have aimed to 
have a rights-based approach, meaning I promote that reproductive health 
services should be fully accessible and available to all. This includes a broad 
contraceptive method diversity, infertility treatment, comprehensive abortion 
care as well as safe and respectful births.  

A final limitation of this thesis is that we did not include partners or men 
in any of the studies. The importance of paternal preconception health is 
recognized (1, 52), and potential partners affect most aspects of pregnancy and 
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childbearing. The reason for not including partners in the studies in Eswatini 
was that Siphilile only works with pregnant women, mothers and children. 
However, the MMs are encouraged to approach partners when discussing 
family planning if the client has consented to it. In the SWEPP study, Bodin 
et al has investigated pregnancy planning among partners and I refer to her 
work for more information on this topic (155). Finally, I acknowledge that the 
LGBT+ population is not represented in this thesis and this is a limitation, 
especially as they constitute a vulnerable group within sexual and reproductive 
health. Where possible, I have tried to shift away from the use of “women” or 
“men” to “individuals” or “partners”. I encourage future preconception health 
studies to focus on the needs of this group. 
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Ethical Considerations 

Study I 
Data for study I come from The Swedish Pregnancy Planning Cohort study 
that was approved by the Regional Ethical Review Board in Uppsala, Sweden 
(reference number 2010/085 2010-06-04). Participants were provided with 
verbal and written information and they could choose whether or not to fill out 
the personal identification number (to enable follow-up), or to answer the 
questionnaire anonymously. Non-Swedish speaking women provided a 
written consent and for Swedish-speaking women the return of the 
questionnaire was regarded as an informed consent. Data were decoded by 
only capturing the questionnaire code in SPSS. All results were presented on 
a group level and it was not possible to track any person. 

Studies II-IV 

The ethical review process for health research is still under development in 
Eswatini. In the Eswatini Health and Human Research Ethics Policy 2020-
2030 it is stated that a fully functioning national ethical review board for 
health and human research shall be established in 2029 (156). Since 2006, the 
Ministry of Health in Eswatini has been active in the area of research ethics 
through informal committees, and the development of guidelines for a national 
health research board was initiated in 2016 (157). The research presented in 
this thesis conducted in Eswatini (Paper II-IV) has therefore been performed 
under differing conditions in relation to the possibility and feasibility to obtain 
formal ethical permission.  

Data collection for Study II was conducted in April 2016, when the work 
to develop national comprehensive guidelines was just beginning. At this time 
the Ministry of Health only provided review of research proposals conducted 
within the formal health system, and referred other research proposals to local 
organizations and informal committees. Ethical permission for Study II was 
therefore reviewed and approved by the board of Siphilile Maternal and Child 
Health, the owner of the data utilized for the study. Siphilile is registered by 
the Ministry of Health in Eswatini as a Non-Governmental Organization and 
is governed by the laws that cover these organizations. The research was 
conducted in line with the World Medical Association Helsinki Declaration 
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(158). All Siphilile’s clients have been informed that information about them 
will be collected and handled with confidentiality and all have signed an 
informed consent, as part of the community-based intervention performed by 
the organization’s MMs. The information was coded as only the client 
identification number is collected; no names of clients appear in the database. 
The data-set was handled in a secure way to ensure integrity and anonymity 
of all study participants, and results were presented in aggregated form. 
Participation in the Siphilile project is voluntary, and the client can choose to 
withdraw from the project at any time. Data from women who withdrew were 
excluded. Women below 18 years were considered emancipated minors as 
they were mothers, but permission was obtained from parents or guardians if 
available.  

At the time of data collection for Study III and IV, a national research ethics 
review board had been established as part of an EU-financed project 
(reference number CSA2018ERC-2316) (159), setting up a web portal for 
submissions and developing international standards. The capacity of the 
review board was at this time still under development. Formal ethical 
approvals were obtained from the National Health Research Review Board 
(NHRRB) in Eswatini for studies III and IV (SHR010/2018) as well as from 
the Regional Ethical Review Board in Uppsala (2017/514). The latter only 
covered the parts of the research that were conducted in Sweden. 

All informants in studies III and IV (the MMs) were provided with oral and 
written study information. They could choose to only participate in the RLP 
training and not in the study. No names or identification numbers appeared on 
the questionnaires. Discussing sexual and reproductive health may be a 
sensitive topic but they were only asked to share experiences they have gained 
as MMs. They could withdraw at any time without needing to state why and 
without consequences. This was also emphasized by the Executive Director 
of Siphilile. All MMs agreed to participate in the project and signed an 
informed consent. Only the participants and the researcher were present 
during the FGDs. The MMs received no financial compensation except lunch 
and money for transportation. At follow-up it came to our attention that MMs 
not recruited to the study felt they were treated unfairly. The remaining MMs 
were trained in the RLP in May 2019 and all MMs received additional training 
in mixed groups. The WhatsApp group that was initiated in May 2018 is still 
active and questions and information is posted regularly. 
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Conclusions 

• Women born outside Europe in our sample generally had a healthier 
preconception lifestyle but were more likely to have an unplanned 
pregnancy compared with women born in the Nordic countries. 
Many women born in the Nordic countries have potentially harmful 
lifestyle habits in the preconception period.  

• Most pregnancies among our study population in Eswatini were 
unplanned and current contraception use failed to protect from 
pregnancy. Adolescents and mothers of at least three children were 
more likely to have an unplanned pregnancy. Unplanned 
pregnancies were associated with inadequate antenatal care 
utilization. 

• The mentor mothers perceived unplanned pregnancies as adverse 
events with major social, health and psychological consequences 
for women and their children. As unplanned pregnancies were both 
caused by and created vulnerability, there was a risk that unplanned 
childbearing was repeated as a vicious cycle across generations. 

• Screening women for their reproductive intentions using the 
Reproductive Life Plan was a feasible way of improving 
contraceptive counseling in disadvantaged settings in Eswatini. The 
mentor mothers’ role as peer supporters was key in successful RLP 
counseling. 
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Figure 14. Unplanned pregnancy. The illustrator describes the picture: “Mcimdi is 2 
years 3 months. Titfo is 10 months, HIV negative. A mother has two children in 
three years. And now she is pregnant with the third child unplanned. She needs 
counseling and advice from MM.” 
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Populärvetenskaplig sammanfattning 

Omkring hälften av alla graviditeter i världen är oplanerade. Att bli oplanerat 
gravid kan innebära stora konsekvenser för den enskilda individen, för paret 
och för det framtida barnet. Ungefär hälften av alla kvinnor som blir oplanerat 
gravida genomgår abort och i stora delar av världen saknas tillgång till säker 
abortvård. De drabbas också i större utsträckning av depression i samband 
med graviditeten och kommer på färre besök till mödrahälsovården. Förutsätt-
ningarna för barn som föds från oplanerade graviditeter är generellt sett sämre, 
då de oftare föds för tidigt, blir ammade i mindre utsträckning och vaccineras 
mindre ofta jämfört med planerade barn. Att den blivande modern och en 
eventuell partner ibland befinner sig i en svår livssituation både psykiskt och 
socialt kan ytterligare förvärra situationen. En del av förklaringen till ett sämre 
utfall bland oplanerade graviditeter kan vara att kvinnan eller paret inte förbe-
rett sig inför en graviditet. Kanske är relationen instabil, ekonomin dålig och 
eftersom att de inte kände till graviditeten har de fortsatt att dricka alkohol och 
att röka. Kanske har kvinnan inte haft möjlighet att bestämma om hon ville bli 
gravid.  

Betydelsen av att förbereda sig inför en graviditet och att vara vid god hälsa 
har fått mycket uppmärksamhet de senaste åren. Månaderna före befruktning 
och graviditetens första veckor är en känslig period som har stor betydelse för 
barnets framtida hälsa. Till exempel kan övervikt hos kvinnan redan före be-
fruktning påverka det framtida barnets risk att bli överviktig, samtidigt som 
moderns övervikt också innebär risker under själva graviditeten och förloss-
ningen. Om man ger individer förutsättningar för att aktivt ta ställning till om 
de vill ha barn eller inte kan man optimera chanserna till en hälsosam gravidi-
tet genom livsstilsrådgivning eller genom att förhindra graviditeter som är 
oönskade, t ex genom preventivmedelsrådgivning. Reproduktiv livsplan 
(RLP) är ett samtalsverktyg som hälso-och sjukvårdspersonal kan använda för 
att efterhöra barnönskan hos deras patienter. RLP har använts i höginkomst-
länder med positiva resultat, men ingen har undersökt om RLP fungerar bra i 
låginkomstländer. RLP skulle kunna ha mycket positiva effekter i utsatta om-
råden där tillgången till hälso-och sjukvård är begränsad. 

Eswatini är ett litet kungadöme i södra Afrika med en speciell profil. 
Kungen har omfattande politisk makt, majoriteten av befolkning är fattig och 
jämställdhet mellan könen är begränsad. Alltför många swaziska kvinnor dör 
fortfarande i samband med graviditet och förlossning, nästan fyra av tio har 
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HIV och många utsätts för våld. Eswatini har det högsta antalet oönskade gra-
viditeter i detta område i Afrika, trots att preventivmedelsanvändningen ökat 
kraftigt de senaste decennierna. För att få bukt med dessa och andra hälsopro-
blem har man börjat använda hälsoarbetare med en kortare medicinsk utbild-
ning som gör hembesök till sina patienter. På det sättet ökar man tillgången 
till hälso-och sjukvård hos utsatta grupper. Hälsoarbetarna i detta projekt kal-
las för mentormammor. 

Sverige är ett höginkomstland och det är mycket ovanligt att kvinnor dör i 
samband med graviditet och förlossning. Var fjärde kvinna som föder barn i 
Sverige idag är dock född i andra delar av världen, och denna grupp har en 
nästan sex gånger högre risk att dö jämfört med kvinnor födda i Sverige. Ut-
rikesfödda kvinnor inkluderas ofta inte i studier av olika skäl. Det saknas där-
för kunskap om deras hälsa och livsstil i samband med graviditet, och eftersom 
detta hänger tätt ihop med graviditetsutfall är det viktigt att undersöka. 

Mot denna bakgrund var syftet att undersöka utrikesfödda kvinnors hälsa 
och livsstil just före en graviditet i Sverige, samt ta reda på i vilken utsträck-
ning deras graviditeter var planerade. Vidare var syftet att ta reda på orsaker 
till oplanerade graviditeter samt vilka konsekvenser dessa får för modern, bar-
net och familjen i Eswatini, samt se om RLP var ett användbart samtalsverktyg 
för mentormammor i Eswatini.  

Studie I gjordes på mödrahälsovården i Sverige. Kvinnor (n=3389) som 
oftast var i graviditetsvecka 11-13 besvarade enkäter om sin hälsa och livsstil 
före och under sin graviditet. Vi fann att kvinnor födda utanför Europa 
(n=246) rökte, drack alkohol och snusade i mindre utsträckning före gravidi-
teten jämfört med kvinnor födda i de nordiska länderna (n=3007). Många 
kvinnor, oavsett ursprung, var överviktiga (22 %) eller feta (11 %). Sju av tio 
graviditeter var planerade, tre av tio var ambivalenta och bara 2 % var opla-
nerade. Kvinnor födda utanför Europa planerade sina graviditeter i mindre ut-
sträckning än kvinnor i Norden, men det förklarades till stor del av att de till-
hörde en mer utsatt grupp ekonomiskt och socialt. 

De tre sista studierna gjordes i Eswatini. Studie II var en journalgranskning 
om oplanerade graviditeter bland kvinnor (n=1436) i utsatta områden i 
Eswatini. Sju av tio kvinnor uppgav att deras graviditet var oplanerad och ton-
åringar löpte kraftigt ökad risk att bli oplanerat gravida. Kvinnor med oplane-
rade graviditeter besökte inte mödrahälsovården lika ofta som kvinnor som 
planerat sin graviditet, vilket kan leda till ökade hälsorisker för både modern 
och barnet.  

I studie III intervjuade vi mentormammor (n=29) i fokusgrupper och frå-
gade hur de såg på oplanerade graviditeter och dess följder. Mentormammorna 
beskrev oplanerade graviditeter som en del av en destruktiv cykel som uppre-
pades i generationer. Unga, utsatta kvinnor lurades ofta till sex, våldtogs eller 
sålde sex för att ha råd med förnödenheter. När kvinnan blev gravid lämnades 
hon ofta av mannen och tvingades att uppfostra barnet ensamt. Inte sällan 
övergavs barnet eller lämnades till en äldre släkting. Uppväxten blev ofta 
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mycket svår. Mentormammorna berättade att oplanerade och oönskade barn 
inte fick kärlek, omsorg och mat i samma utsträckning som andra barn vilket 
ledde till en ökad sårbarhet. Denna sårbarhet gjorde att cykeln upprepades: när 
barnen blivit tonåringar gick de ofta samma öde till mötes som sin moder och 
blev oplanerat gravida. 

Med syftet att förhindra oönskade graviditeter och att förbättra förutsätt-
ningarna för önskade graviditeter undersökte vi i studie IV om RLP var an-
vändbart för mentormammorna. Tillsammans med mentormammorna (n=29) 
anpassade vi RLP till att passa deras sammanhang och situation. De utbildades 
i hur de kunde använda RLP och efter en tids användning följdes det upp med 
nya fokusgrupper. Resultaten beskrevs med utgångspunkt i en implemente-
ringsmodell som tar hänsyn till olika faktorer som påverkar införandet av nya 
arbetssätt. Mentormammorna berättade att det var lätt att använda RLP och 
det nya arbetssättet beskrevs som en ögonöppnare. Alla utom en (av totalt 24) 
rapporterade att de uppskattade de effekter RLP medfört i deras arbete. Vidare 
upplevde de att kvaliteten på deras preventivmedelsrådgivning ökade och att 
RLP gjorde det lättare för patienterna att förbereda sig inför en graviditet samt 
att förhindra oönskade graviditeter. Tyvärr påverkades kvinnornas möjlighet 
att uppnå sina reproduktiva mål av faktorer i omgivningen, t ex av våld i nära 
relationer och av begränsade sexuella och reproduktiva rättigheter. 

I framtiden behövs omfattande satsningar för att ge alla individer möjlighet 
att uppnå det antal barn de önskar samt att ge dessa barn och deras familjer de 
bästa förutsättningarna för ett gott liv. Detta viktiga arbete måste påbörjas 
redan innan barnet föds.   
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Supplementary file 1. The Reproductive Life Plan 

Questions to ask: 

Do you want to have any (more) children at any time 
in your future?  
IF YES:  

a. How many children would you like to have? 
b. How long would you like to wait until you and your partner be-

comes pregnant? 
c. What family planning method do you plan to use until you and your 

partner are ready to become pregnant? 
IF NO:  

a. What family planning method will you use to avoid pregnancy? 
b. People’s plans change. Is it possible you and your partner could 

ever decide to become pregnant?  

Action Steps  
Once your client has a plan–encourage her to take action, depending on the 

answer the following can be discussed: 

 

 

 

  



 

Yes, I want children soon 
□ How to improve financial situation 
□ Advice on birth spacing if less than two years since last baby 
□ Refer to clinic to: 

o Test and start antiretroviral therapy 
o Adhere to antiretroviral therapy 
o Check if woman has illness* that can affect pregnancy 

□ Multivitamin, iron supplements and folic acid 
□ Avoid alcohol, drugs and smoking 
□ Healthy food and physical activity 
□ Age 
□ Antenatal care immediately when pregnant 
□ Exclusive breastfeeding after birth 
□ Tetanus vaccination 

Yes, I want children sometime in the future 
□ Family planning 
□ Keep a normal weight to be healthy and to be able to conceive and 

have a healthy pregnancy in the future  
□ Condom to protect from STIs to be able to conceive in the future 

No, I don’t want children 
□ Family planning 

 

*e.g. epilepsy, diabetes, disease in thyroid gland, high blood pressure, tu-
berculosis, kidney disease, heart and vascular disease, mental disease and 
asthma. 

 



 

Supplementary file 2. Comparison between the study sample and 
national registers  

Variables The Swedish Preg-
nancy Planning co-
hort study 
(SWEPP) 2012–
2013 

The Swedish 
Medical Birth 
Register (MBR) 
2013 

The Swedish 
Pregnancy 
Register 
(SPR) 2013 

Women’s country 
of birth 

86.2% in Sweden 
1.7% born in other 
Nordic countries 
11.3% born outside 
Nordic countries 

25.5% foreign-
born 

77.8% in Swe-
den 
0.9% in other 
Nordic coun-
tries 
21.3% outside 
Nordic coun-
tries 

Parity 44.5% Primipara 
54.4% Multipara 

Approximately 
44% primipara 

43.2% primip-
ara 
56.8% mul-
tipara 

Mean-age of pri-
miparas 

27.7 years 28.5 years 28.9 years 
(2012) 
28.3 years 
(2013) 

Elementary school 
as highest educa-
tional level 

5.4% 11% - 

Completed Second-
ary education 

37.7% 36% - 

University or higher 55% 52.6% - 
Everyday smoking 
3 months prior to 
conception 

11% 14% 13.9% (2012) 
13.5% (2013) 

Smoking at ANC 
registration 

4% daily smoking 6% daily smok-
ing 

5.7% (2012)  
5.4% (2013) 
Not specified 
if it is daily 
smoking  

Oral tobacco use 3 
months preconcep-
tion 

6% daily use of oral 
tobacco, 10% total 

3.9% 3.7 (2012) 
3.9 (2013) 

Oral tobacco use at 
ANC registration 

1.5% - 1.0 (2012) 
1.1 (2013) 

BMI 25-29.9 at reg-
istration 

26.8% 25% 25.4% (2012) 
25.5% (2013) 

BMI ≥30 at regis-
tration 

13.4% 13% 13.1% (2012) 
13.0% (2013) 



 

Comments on the differences between the SWEPP sample and the 
MBR and SPR samples: 

- The prevalence of foreign-born women is lower and fewer 
women have elementary school as the highest education at-
tained. 

- There is a lower frequency of daily smoking at ANC registra-
tion (in the manuscript any smoking is reported). This is unex-
pected, as the smaller proportion of foreign-born in the 
SWEPP sample should give a higher prevalence of smoking 
than in MBR and SPR. An explanation could be that questions 
on smoking are asked differently in SWEPP than in 
MBR/SPR. 

- The prevalence of oral tobacco use is higher in SWEPP. This 
may be explained by more Swedish-born women in the 
SWEPP sample than in the MBR.  

- Results on alcohol are not comparable as SPR uses AUDIT. 

- Results on self-reported health are not comparable because 
SPR measures self-reported health during pregnancy retrospec-
tively and includes health during the entire pregnancy. 
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