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Abstract

Introduction. Prevalence of planned pregnancies varies between countries but is

often measured in a dichotomous manner. The aim of this study was to inves-

tigate to what level pregnant women had planned their pregnancies and

whether pregnancy planning was associated with background characteristics

and pregnancy-planning behavior. Material and methods. A cross-sectional

study that utilized the baseline measurements from the Swedish Pregnancy

Planning study. Pregnant women (n = 3390) recruited at antenatal clinics

answered a questionnaire. Data were analyzed with multinomial logistic regres-

sion, Kruskal–Wallis H and chi-squared tests. Results. Three of four pregnan-

cies were very or fairly planned and 12% fairly or very unplanned. Of women

with very unplanned pregnancies, 32% had considered an induced abortion.

Women with planned pregnancies were more likely to have a higher level of

education, higher household income, to be currently working (≥50%) and to

have longer relationships than women with unplanned pregnancies. The level

of pregnancy planning was associated with planning behavior, such as informa-

tion-seeking and intake of folic acid, but without a reduction in alcohol con-

sumption. One-third of all women took folic acid 1 month prior to

conception, 17% used tobacco daily and 11% used alcohol weekly 3 months

before conception. Conclusions. A majority rated their pregnancy as very or

fairly planned, with socio-economic factors as explanatory variables. The level

of pregnancy planning should be queried routinely to enable individualized

counseling, especially for women with unplanned pregnancies. Preconception

recommendations need to be established and communicated to the public to

increase health promoting planning behavior.

Introduction

Health and lifestyle are of great importance when women

intend to get pregnant, as well as during pregnancy, as

their health and lifestyles affect pregnancy outcome.

Key Message

Women in Sweden are quite structured when it

comes to planning a pregnancy. Three things can be

improved prior to conception: intake of folic

acid, smoking cessation and reducing alcohol

consumption.
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Women who intend to get pregnant are advised to use

folic acid supplementation prior to conception and in the

first 12 gestational weeks to reduce the risk of develop-

ment of neural tube defects and possibly cleft lip and cleft

palate in the fetus (1–3). Women are also advised to quit

using tobacco and alcohol during the pregnancy (1,4). In

Sweden, as in many other high-income countries, many

women postpone childbearing until higher ages because

of investment in education and employment, and also in

response to social norms (5–10). The negative conse-

quences of this might be that some women will have

problems conceiving. Age also affects pregnancy outcome

adversely (11).

From a global perspective, unplanned pregnancies are

common. In the USA the proportion of planned/intended

pregnancies among live births has been estimated to be

around 60% (12,13), between 57 and 66% in the UK

(14,15) and 83% in France (16). Unplanned pregnancies

have been linked to increased medical costs (17) and have

also been associated with low birthweight, prematurity

and with socially and developmentally disadvantaged chil-

dren (15,18,19). Unplanned pregnancies are also associ-

ated with late initiation and inadequate use of antenatal

care services (20).

Measuring pregnancy planning is not an easy task

(21,22). Terms related to pregnancy planning are used

and understood inconsistently by researchers, health pro-

fessionals and women in general. Unplanned pregnancies

are pregnancies reported to have been either unwanted

(i.e. they occurred when no children or no more children

were desired) or mistimed (i.e. they occurred earlier than

desired). Pregnancy planning is often measured as a

dichotomous variable, such as were you planning to get

pregnant or was it a surprise (15)? This does not take into

account that a pregnancy may be more or less planned.

Studies measuring pregnancy planning among women

attending antenatal clinics in Sweden and Denmark

showed that three of four pregnancies were very or rather

well-planned (23,24). However, if and how pregnancies

are planned is not routinely captured in the antenatal

records in Sweden, apart from questions on assisted

reproduction. Consequently, there is a lack of knowledge

on the proportion of planned/unplanned pregnancies

among live births in Sweden.

A well-planned pregnancy may be associated with a

healthy lifestyle, as maternal health affects the offspring.

To understand behavior related to pregnancy planning

and to design effective family planning programs there is

a need for better knowledge of how women plan their

childbearing. The aim of this study was to investigate to

what level women entering antenatal care had planned

their pregnancies and whether pregnancy planning was

associated with background characteristics and preg-

nancy-planning behavior. Our hypothesis was that a high

level of pregnancy planning would be associated with the

following: older age, higher socio-economic status, Swed-

ish background, longer relationships, having at least one

child, self-reported somatic or psychiatric medical histo-

ries and pregnancy-planning behavior.

Material and methods

This cross-sectional study utilized the baseline measure-

ments performed in the longitudinal Swedish Pregnancy

Planning study. The Regional Ethical Review Board in

Uppsala, Sweden, approved the study (reference number

2010/085). All antenatal clinics in nine Swedish counties

(n = 196) were invited to participate by recruiting preg-

nant women at the time of their registration (usually

around pregnancy week 10). Of the invited clinics, 144

(73%) clinics chose to participate, ranging from small

to large, in the countryside and in the cities. To

increase the coverage of non-Swedish-speaking women,

19 clinics in the capital region with a high proportion

of foreign-born women were also invited, of which nine

clinics (47%) chose to participate. Recruitment took

place during the period September 2012 through July

2013.

Women were recruited in consecutive order at registra-

tion in the antenatal clinic, after receiving written and

oral information from the midwives. During the study

period the midwife listed all registrations, the number of

women approached, and their responses (accepted/de-

clined).

Swedish-speaking women who agreed to participate

received a questionnaire to fill out at the clinic or at

home and return by post in a prepaid envelope. The mid-

wife registered a telephone number or an email address

for participating women and a reminder was sent by text

message or email to those who had not returned the

questionnaire within 2 weeks. Return of the completed

questionnaire was regarded as informed consent. Non-

Swedish-speaking women were asked to provide written

consent along with their full contact details and were

asked to choose between receiving a translated question-

naire by post (in English or Arabic) or to be interviewed

on the telephone (all other languages). Professional inter-

preters interviewed the women using a structured inter-

view guide containing a selection of the 29 most relevant

questions from the complete questionnaire. To those who

had not returned the translated questionnaire, one remin-

der and a new copy of the questionnaire were sent by

post. Several attempts were made to reach women who

had chosen to participate through telephone interviews.

Of all women approached, 61% completed the study:

98% used the Swedish questionnaire, 1% used the
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translated questionnaires and 1% were interviewed.

A flow chart of the study procedure is presented in

Figure 1.

The questionnaire consisted of 148 items, most of

which were multiple-choice questions. Researchers, clini-

cians and laypeople reviewed the questionnaire and a

pilot study was conducted after which items were

adjusted. The questionnaire covered the following themes:

background characteristics, pregnancy planning in con-

nection with the current pregnancy, physical and mental

health, sexual and reproductive health, lifestyle and part-

ner (if any). The overall non-response for the individual

items was 0.6–6%. In the following, we present items rel-

evant to the aim of this study.

Questions about background characteristics covered the

woman’s age, partner’s age, current relationship, length of

current relationship, country of birth, parents’ country of

birth, level of education, occupation, gestational duration,

and household income. Questions about medical history

before pregnancy covered selected self-reported somatic

diagnose/disorders, such as: diabetes, epilepsy, hyperten-

sion, heart disease, polycystic ovary syndrome or

endometriosis and any selected self-reported psychiatric

diagnosis/disorders, such as: attention deficit hyperactivity

disorder, bipolar disorder, depression, anxiety and eating

disorders. Questions about reproductive history covered

previous pregnancies. No specific information regarding

blood diseases was collected.

Number 
of enrollments

n = 5797

Approached
n = 5494 

Accepted
n = 4969

Questionnaire in 
Swedish
n = 4845

Questionnaires 
returned 
n = 3328

Questionnaires 
not returned
n = 1517

Not Swedish-
speaking
n = 124

Questionnaire 
in Arabic
n = 22

Questionnaire 
in English
n = 13

Telephone 
interview
n = 27

Not able 
to reach
n = 62

Declined
n = 525

Not approached
n = 303

Forgot to ask, n = 114
Time constraints/not prioritized, n = 47
Exclusions for incorrect reasons, n = 42
Not specified, n = 25
Language difficulties/problems related 

to the interpreter, n = 23
The patient “not being suitable”, e.g. 

mental illness or asylum seeker, n = 35
Practical problems related to 

the patient, n = 10
Practical problems related to 

the clinic, n = 7

Not interested, n = 190
Not specified, n = 126
Time constraints, n = 51
Personal reasons, n = 51
The study design, n = 47
Language difficulties, n = 29
Don’t like studies, n = 23
Participates in other 

studies, n = 8

Figure 1. Flowchart of the study procedure.
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The level of pregnancy planning was measured using a

single item, “How planned was your current pregnancy?”

and a five-step Likert scale with the response alternatives:

very planned; fairly planned; neither planned nor

unplanned; fairly unplanned; and very unplanned. This

way of measuring the level of pregnancy planning has

been used previously in Sweden and Denmark (23,24).

Questions also covered who took the initiative for the

pregnancy, time frame of becoming pregnant and consid-

eration of induced abortion.

Questions regarding pregnancy-planning behavior

included: intake of folic acid and/or multivitamin supple-

ment 1 month prior to conception, weekly alcohol con-

sumption and/or daily tobacco use during the 3 months

prior to conception, average weekly frequency of vaginal

intercourse during the 3 months prior to conception.

Questions also included: information seeking, use of ovu-

lation tests, and use of assisted reproductive technology

treatment prior to pregnancy.

Statistical analysis

Data regarding household income, duration of gestation,

length of relationship and frequency of vaginal inter-

course were collected on an ordinal scale and are pre-

sented as median. However, as household income and

length of relationship included as many as nine discrete

or continuous categories, they were analyzed as continu-

ous variables. A multinomial logistic regression was used

to analyze the effect of background variables (indepen-

dent variables) on the level of pregnancy planning (de-

pendent variable). To increase the legibility and utility of

the results, the level of pregnancy planning was catego-

rized as planned (very or fairly planned), neither planned

nor unplanned, or unplanned (fairly or very unplanned).

Background characteristics for the three categories of

pregnancy planning were compared at univariate and

multivariate level using unplanned pregnancies as the ref-

erence category. The variable relationship status was

excluded from the analysis, as the group of single women

was too small. Results are reported as odds ratios (OR)

with 95% confidence intervals (CI). Cox and Snell

pseudo-R2 and Nagelkerke pseudo-R2 are presented as

measures of the proportion of variation of outcomes

explained by the model.

Differences between the five levels of pregnancy plan-

ning regarding pregnancy-planning behavior in connec-

tion with the current pregnancy were analyzed using

Kruskal–Wallis H tests for ordinal variables and Pearson’s

chi-squared test for categorical variables. For all statistical

analyses, a two-sided p-value <0.05 was considered signif-

icant. Data were entered and analyzed using IBM SPSS

Statistics version 20 (IBM Corp., Armonk, NY, USA).

Results

Background characteristics of the women and the level of

pregnancy planning are presented in Table 1. A very or

fairly planned pregnancy was reported by 74% of the

women, a pregnancy that was neither planned nor

unplanned by 14%, and a fairly or very unplanned preg-

nancy by 12%.

Among women with very or fairly planned pregnancies,

80.4% (n = 1986) stated that she and her partner took

the initiative to become pregnant together, 13.9%

(n = 343) stated that she initiated the decision, and 2.4%

(n = 60) stated that the partner initiated it (3.3% missing

data). One of three (n = 739) women had set a time

frame to get pregnant within 1 year, while 1.5% (n = 39)

had a time frame longer than 1 year.

Table 1. Background characteristics of 3390 women included in the

study.

Characteristic

Frequency

(%) Mean (SD)

Age (years) 29.5 (5.1)

Partner’s age (years) 32.6 (6.1)

In a current relationship 3308 (98)

Length of current relationship (years) 6a

Pregnancy planning

Very planned 1557 (47)

Fairly planned 914 (27)

Neither planned nor unplanned 468 (14)

Fairly unplanned 146 (4)

Very unplanned 258 (8)

Born outside Sweden 446 (13)

Parent (one or both) born outside

Sweden

761 (22)

Level of education

High 1570 (46)

Middle 1532 (45)

Low 229 (7)

Occupation (currently working ≥50%) 2425 (72)

Gestational age (completed weeks) 11a

Previous pregnancy 2328 (69)

Previous childbirth 1845 (54)

Previous induced abortion 749 (22)

Previous miscarriage 843 (25)

Any somatic diagnosis 158 (5)

Any psychiatric diagnosis 315 (9)

Household income/month, ≥80 000 SEK 121 (4)

Household income/month, 40 000–

79 999 SEK

1610 (47)

Household income/month, <39 999 SEK 1524 (45)

SD, standard deviation; SEK, Swedish Krona.

Missing values (range 0.6–6%) are not presented.
aMedian.
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Furthermore, 5% of all participating women had con-

sidered having an induced abortion. This proportion dif-

fered across the levels of pregnancy planning (p < 0.001).

Among women with very well-planned pregnancies, less

than 1% had thought about having an induced abortion

compared with 32% of women with very unplanned preg-

nancies.

Associations between pregnancy planning and
background characteristics

In univariate multinomial regression analyses, the

woman’s age, length of current relationship, country of

birth, parents’ country of birth, level of education, cur-

rent working status, psychiatric diagnosis and household

income were positively associated with the level of preg-

nancy planning when women with planned and

unplanned pregnancies were compared (Table 2). Level of

education and current working status showed the highest

OR: 4.1 (95% CI 2.9–5.9) and 2.3 (95% CI 1.8–2.8),
respectively. When women with neither planned nor

unplanned pregnancies were compared with women with

unplanned pregnancies, level of education and current

working status showed positive associations with preg-

nancy planning, whereas a younger partner was associated

with less planning.

In multivariate multinomial regression analysis, with all

factors except previous childbirth and somatic diagnosis

included, length of the current relationship, level of edu-

cation, current working status and household income

showed positive independent associations with pregnancy

planning when women with planned and unplanned

pregnancies were compared (Table 2). The chance of hav-

ing a planned pregnancy increased by 10% (95% CI 1.1–
1.2) for each additional year the current relationship had

lasted. The highest level of education, currently working

Table 2. Results for univariate and multivariate multinomial logistic regression models with pregnancy planning (in three categories) as the

outcome, given as odds ratios (ORs) with 95% confidence intervals (CIs).

Pregnancy planning

category Variables

Univariate regression Multivariate regressionb

OR 95% CI p OR 95% CI p

Very or fairly planneda Age (years) 1.027 1.006–1.048 0.013 0.985 0.956–1.015 0.350

Partner’s age (years) 0.999 0.981–1.017 0.892 0.978 0.955–1.000 0.055

Length of relationship (years) 1.156 1.111–1.203 <0.001 1.123 1.072–1.176 <0.001

Born in Sweden 1.525 1.154–2.014 0.003 1.130 0.706–1.808 0.610

Both parents born in Sweden 1.337 1.055–1.693 0.016 1.098 0.757–1.593 0.621

Level of education

High 4.139 2.904–5.899 <0.001 2.059 1.294–3.274 0.002

Middle 2.139 1.522–3.006 <0.001 1.430 0.943–2.169 0.092

Low Ref. Ref.

Currently working ≥50% 2.291 1.855–2.830 <0.001 1.600 1.230–2.081 <0.001

Previous childbirth 1.212 0.984–1.489 0.066 Not in model

No somatic diagnoses 0.997 0.613–1.621 0.990 Not in model

No psychiatric diagnoses 1.914 1.407–2.603 <0.001 1.367 0.955–1.957 0.088

Household income (SEK) 1.315 1.241–1.394 <0.001 1.134 1.055–1.220 0.001

Neither planned

nor unplanneda
Age (years) 0.990 0.965–1.017 0.475 0.983 0.947–1.020 0.367

Partner’s age (years) 0.976 0.954–0.999 0.037 0.980 0.952–1.009 0.169

Length of relationship (years) 1.030 0.980–1.083 0.251 1.051 0.993–1.114 0.087

Born in Sweden 1.180 0.826–1.686 0.364 0.948 0.533–1.688 0.857

Parents born in Sweden 1.076 0.797–1.453 0.632 1.017 0.643–1.609 0.941

Level of education

High 1.852 1.163–2.950 0.009 1.598 0.886–2.883 0.119

Middle 1.760 1.127–2.747 0.013 1.549 0.915–2.624 0.103

Low Ref. Ref.

Currently working ≥50% 1.518 1.158–1.990 0.002 1.519 1.094–2.109 0.013

Previous childbirth 0.910 0.701–1.183 0.482 Not in model

No somatic diagnoses 0.942 0.509–1.740 0.847 Not in model

No psychiatric diagnoses 1.264 0.854–1.871 0.242 1.108 0.713–1.720 0.649

Household income (SEK) 1.066 0.992–1.146 0.083 0.994 0.908–1.089 0.905

SEK, Swedish Krona.
aReference category: fairly or very unplanned.
bn = 3390, pseudo-R2 = 0.059 (Cox and Snell), 0.076 (Nagelkerke). Model v2(20) = 184.209, p < 0.001.
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and highest household income level showed an OR of 2.0

(95% CI 1.3–3.3), 1.6 (95% CI 1.2–2.1) and 1.1 (95% CI

1.0–1.2), respectively. When women with neither planned

nor unplanned pregnancies were compared with women

with unplanned pregnancies, in the multivariate regres-

sion model, currently working was the only factor that

was significantly positively or negatively associated with

having neither a planned nor an unplanned pregnancy:

OR 1.5 (95% CI 1.1–2.1). The Cox & Snell pseudo-R2 of

the full model was 0.06.

Pregnancy-planning behavior prior to the current
pregnancy

Among all women, 64% sought some kind of informa-

tion, and the most frequent sources of information were

Internet forums (for example familjeliv.se; n = 1304), the

Swedish national online health-care portal (1177.se;

n = 900) and antenatal clinics (n = 845). As shown in

Table 3, 29% took folic acid, 17% smoked daily and 11%

drank alcohol weekly. The pregnancy-planning behavior

increased with increasing levels of pregnancy planning,

except for alcohol use and frequencies of vaginal inter-

course.

Discussion

Our main finding was that as many as three of four

women considered their pregnancy to be very well or

fairly well-planned, with the decision to become pregnant

being initiated jointly by four of five couples. Not sur-

prisingly, these women represented the highest proportion

of those undertaking pregnancy-planning behavior prior

to conception, including the highest proportion of folic

acid intake. Women with planned pregnancies were more

likely to have higher socio-economic status than women

with unplanned pregnancies, although the statistical

explanation of the total variation was weak. Also, when

the pregnancy was very unplanned, 32% of the women

had considered an abortion compared with 1% when the

pregnancy was very planned. Ambivalence in the begin-

ning of pregnancy could result in difficulties in adapting

to the situation with consequences, for example the use

of alcohol and tobacco. If this is known, more support

could be offered by the staff.

This was the first large-scale Swedish study to focus on

the level of pregnancy planning among women attending

antenatal care. The study population was recruited from

both rural and urban antenatal clinics, and group charac-

teristics suggest that the study population was representa-

tive of pregnant Swedish women. This is also illustrated

by the proportion of women having received assisted

reproductive technology being similar to that reported in

the national data and similar to the proportion of

women known to be daily smokers prior to pregnancy

(25). However, there was one exception concerning

women born outside Sweden. A great effort was made to

enhance recruiting immigrant women, but only 13% of

the study population was of non-Swedish origin com-

pared with the 24% of all women giving birth in Sweden

(25).

This study used a retrospective measure of pregnancy

planning. It is possible that the participating women

might have estimated their pregnancy planning

Table 3. Pregnancy planning behaviour according to level of pregnancy planning, given as frequencies and proportions, n (%), or median.

Planning behavior prior to

pregnancy

Level of pregnancy planning

All women

n = 3390

Very planned

n = 1557

Fairly

planned

n = 914

Neither planned nor

unplanned n = 468

Fairly

unplanned

n = 146

Very

unplanned

n = 258

p-

valuea

Information-seeking 1068 (69) 533 (58) 255 (54) 74 (51) 143 (50) <0.001 2170 (64)

Folic acid supplement

intake ≥5 times/week

670 (43) 223 (24) 67 (14) 12 (8) 19 (7) <0.001 997 (29)

Use of ovulation testing 551 (35) 158 (17) 37 (8) 7 (5) 3 (1) <0.001 761 (22)

Received assisted

reproductive technology

155 (10) 8 (<1) 3 (<1) 0 (0) 1 (<1) <0.001 168 (5)

Daily tobacco use 165 (11) 151 (17) 119 (25) 41 (28) 97 (34) <0.001 576 (17)

Weekly alcohol

consumption

173 (11) 88 (10) 40 (9) 19 (13) 40 (14) n.s. 363 (11)

Frequency of vaginal

intercourse per weekb
2 2 2 2 2 n.s. 2

n.s., not significant.
aDifferences across levels of pregnancy planning analyzed with chi-squared test or Kruskal–Wallis H test.
bMedian.
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differently, had they been asked before the current preg-

nancy. Furthermore, in Sweden only around 6% of the

induced abortions are performed after the 12th week (26)

and thus women who terminate their pregnancy are sel-

dom enrolled at antenatal clinics. It could have been pos-

sible that a few of the participating women chose to

terminate the present pregnancy for some reason, but we

lack information on this.

The high proportion of planned pregnancies is con-

sistent with two previous studies from Sweden and

Denmark, where 72–75% of the pregnancies were

reported as being highly or quite planned (23,24). Our

results contrast to previous studies in the USA (12,13)

and UK (14,15). Comparisons should, however, take

into account that different measures of pregnancy plan-

ning were used and also that differences exist in the

availability and social acceptability of induced abortions.

In Sweden, bad timing has been found to be one of

the most cited reasons contributing to the decision to

have an abortion (27,28). Sweden has the highest num-

ber of abortions in the Nordic countries; 20.9 of 1000

women in fertile age (15–49 years), about 38 000

annual induced abortions compared with 110 000 births

(25,26), which can partly explain the high number of

well-planned pregnancies among women attending ante-

natal care.

Our finding that planned pregnancies were associated

with higher socio-economic status is consistent with find-

ings from Scandinavia, Spain and the USA (24,29,30).

That immigrant background had an effect on the level of

pregnancy planning in the univariate, but not the multi-

variate, models might be explained by low socio-eco-

nomic status among these women (31).

The results of the present study suggest that pregnancy

planning should be investigated routinely to improve

individualized care to women. This is supported by the

fact that almost one-third of women with unplanned

pregnancies had considered an induced abortion and

might benefit from extra support. The five-graded Likert

scale, to measure the level of pregnancy planning used in

this study, is easy to implement both in patient records

and national registries to obtain reliable data. This would

enable further studies on health outcomes for the mother

and the child according to pregnancy planning status. As

many women, even those with planned pregnancies, fre-

quently used both tobacco and alcohol and did not take

folic acid prior to pregnancy, we believe that information

regarding the effect of lifestyle on fertility and pregnancy

needs to be improved. Health professionals have a key

role in promoting preconception health and establishing

national preconception recommendations would facilitate

health-promoting behavior for women who plan to

become pregnant.

Conclusions

A majority of the participating women rated their preg-

nancy as very or fairly planned, with socio-economic

factors as explanatory variables. The level of pregnancy

planning should be questioned routinely at registration

in antenatal clinics to enable individualized counseling

and support for those women in need of extra care.

National preconception recommendations need to be

established and the education of the public reinforced

to increase folic acid intake, quit smoking and stop

alcohol consumption during the pregnancy-planning

period.
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