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ABSTRACT
Background: Reproductive life plan counseling (RLPC) is a tool to encourage women and men to
reflect upon their reproduction, to avoid unintended pregnancies and negative health behavior that
can threaten reproduction. The aim was to evaluate the effect of RLPC among women attending
contraceptive counseling. Outcomes were knowledge about fertility and awareness of preconception
health, use of contraception, and women’s experience of RLPC.
Material and methods: Swedish-speaking women, aged 20–40 years, were randomized to interven-
tion group (IG) or control group (CG). Participants (n¼ 1,946) answered a questionnaire before and
two months after (n¼ 1,198, 62%) the consultation. All women received standard contraceptive coun-
seling, and the IG also received the RLPC, i.e. questions on reproductive intentions, information about
fertility, and preconception health.
Results: Women in the IG increased their knowledge about fertility: age and fertility, chances of get-
ting pregnant, fecundity of an ovum, and chances of having a child with help of IVF. They also
increased their awareness of factors affecting preconception health, such as to stop using tobacco, to
refrain from alcohol, to be of normal weight, and to start with folic acid before a pregnancy. The most
commonly used contraceptive method was combined oral contraceptives, followed by long-acting
reversible contraception. Three out of four women (76%) in the IG stated that the RLPC should be
part of the routine in contraceptive counseling.
Conclusions: Knowledge about fertility and awareness of preconception health increased after the
intervention. The RLPC can be recommended as a tool in contraceptive counseling.
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Introduction

Preconception health and care are of growing interest as
they can affect fertility, pregnancy outcomes, and the health
of the offspring both in the short and in the long term (1–4).
Lifestyle factors such as smoking, obesity, and alcohol con-
sumption have a negative impact on fertility and pregnancy
outcomes. When planning a pregnancy, it would be optimal
to change an unhealthy lifestyle to a healthier one in order
to improve one’s outcomes. There are preconception guide-
lines for women with chronic diseases, but only fragmentary
guidelines exist for healthy women (5). An increased intake
of folate through food or vitamin supplementation is recom-
mended in many countries for all women who might
become pregnant, in order to prevent neural tube defects
(6). However, in a Swedish study, only 4 out of 10 women
took folic acid prior to pregnancy, despite the fact that the
pregnancy was very planned (7).

For promotion of preconception health and care, Moos
et al. developed a tool called Reproductive Life Plan (RLP). It
is intended for both women and men to reflect upon their
reproductive intentions, to find strategies for successful fam-
ily planning, and to avoid unwanted pregnancies and
adverse health outcomes that may adversely affect reproduc-
tion (8). The RLP focuses on the individual’s goal of having
children or not, as well as a plan for how to achieve this
goal. Jack et al. recommend that women of fertile age
should be screened for their intentions to become or not
become pregnant, both from a short- and a long-term per-
spective, and also screened for their risk of an unwanted
pregnancy (9). An RLP can help women to choose a suitable
contraceptive method according to their reproductive goals.
However, a US study did not find support for the increased
use of effective contraceptives following Reproductive Life
Plan Counseling (RLPC) among women (10). A Swedish study
on female university students found that after RLPC the
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knowledge of preconception health increased and the
women planned to have their last child earlier in life (11).
The RLPC has also been used among men with positive
results (12). Midwives who used the RLPC considered it as a
health-promoting concept, but they emphasized the import-
ance of tactfulness and were aware that social norms influ-
enced decisions regarding childbearing (13). Since screening
tools on pregnancy intentions have gained attention, it has
been suggested that the use of these tools in clinical settings
needs to be further examined in a general popula-
tion (14–16).

The specific aim of this study, which is part of a planned
longitudinal study, was to evaluate the effect of using the
RLPC among a representative sample of Swedish-speaking
women visiting registered nurse-midwives (RNM) for contra-
ceptive counseling. The main outcomes were knowledge of
fertility and awareness of preconception health. Secondary
outcomes were use of contraception and women’s experien-
ces of the RLP.

Material and methods

A randomized controlled trial was conducted between
February 2015 and March 2016. All women (n¼ 6,354)
attending contraceptive counseling during the study period
were assessed for eligibility. Inclusion criteria were: aged
between 20 and 40 years and able to read and understand
Swedish. A flow diagram of the study is presented in
Figure 1.

Sample size

In addition to the evaluation of primary and secondary out-
comes in the present study, the plan is to follow the partic-
ipants with their future pregnancies. Accordingly, the
sample size calculation is based on both immediate out-
comes, as well as on the assumption that the intervention
might have a possible effect on future preconcep-
tion health.

Assessed for eligibility (n=6,354) 

Excluded (n=4,357) 
• Not meeting inclusion criteria (n=2,374) 
• Declined to participate (n=1,059) 

• Other reasons (n=924) 

Baseline questionnaire (n=1,997) 

Allocated to intervention (n=1,004) 

• Received intervention and 
standard care (n=976) 

• Did not receive allocated 
intervention: 
- Age under 20 and over 40 
(n=13) 
- Lack of completed written 
consent (n=15) 

Allocated to control group (n=993) 

• Received standard care (n=970) 
• Did not receive allocated control 

group: 
- Age under 20 and over 40 (n=8) 
- Lack of completed written consent 
(n=15) 

Lost to follow-up: 
• Wrong or no address (n=16) 

• Declined to continue to participate 
(n=2) 

• Did not send back follow-up 
questionnaire (n=346) 

Analyzed (n=592) Analyzed (n=606) 

Randomized (n=1,997) 

Lost to follow-up: 
• Wrong or no address (n=19) 
• Declined to continue to participate 

(n=1) 
• Did not send back follow-up 

questionnaire (n=364) 

Figure 1. Flow diagram.
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For the present study, assuming that knowledge about
folic acid would increase from 20% to 40% after the inter-
vention (11), with a power of 0.8 and a significance level of
P< 0.05, 82 women would be needed in each group.

For the planned future longitudinal study, assuming that
the intervention would affect women to make lifestyle
changes before a future pregnancy, the sample size was cal-
culated accordingly: a) to reduce hazardous use of alcohol
by 50% (from 6% to 3%); b) to reduce smoking 3 months
before the pregnancy by 50% (from 13.5% to 6.75%); and c)
to reduce the proportion of women with BMI �25 in early
pregnancy from 40% to 32%. With a power of 0.8 and a sig-
nificance level of P< 0.05, a) 749, b) 312, and c) 564 would
be needed in each group. It was not possible to accurately
estimate how many of the women who participated in the
study would become pregnant in the future. However,
assuming that approximately 50% would become pregnant,
it was decided that 1,000 individuals would be included in
each group.

Setting

In Sweden, midwives are licensed to insert contraceptive
devices and prescribe hormonal contraceptives to healthy
women. A total of 86 midwives at 28 outpatient clinics in
central Sweden participated in the data collection.

Before the commencement of the study, the midwives
were informed about the study rationale and the interven-
tion to ensure equivalent implementation. They were
instructed how to counsel the intervention and control
group as well.

As described by Skogsdal et al. (17), women were
informed about the study when they called the clinic to
make their appointment. Later, when they attended the
clinic, they received written and oral information. They were
also informed that participation was voluntary and that they
could interrupt their participation at any time without
explanation. Those who agreed to participate signed an
informed consent and were randomly assigned to a control
group (CG) or an intervention group (IG). They were
informed that the signed consent with their personal identifi-
cation number should be kept separate from the question-
naire. All data were coded and stored in secure servers in
order to minimize risk of unauthorized access.

Randomization procedure

Randomization was done within each maternal healthcare
unit in clusters. Sealed envelopes were prepared with notes
for the IG or CG, together with a baseline questionnaire and
a prepaid envelope. The midwife opened the envelope con-
taining instructions for either the CG or the IG. Before the
counseling, participants completed the baseline question-
naire in the waiting room. The questionnaire was then put
into a sealed envelope and handed over to the midwife. Part
of the results from the baseline questionnaire has been pre-
sented previously (17).

Intervention

Both the IG and the CG received routine contraceptive coun-
seling according to the Swedish Medical Product Agency
(18), as described in Supplement 1 (available online). In add-
ition to the routine counseling, women in the IG also
received the RLPC, which was conducted in the similar way
as in a study on female university students (11). The mid-
wives had access to a template with discussion points to
choose from, depending on the woman’s answer to the first
question, ‘Do you wish to have children/more children in the
future?’ For those who did not want children/more children,
the discussion focused on the importance of choosing effect-
ive contraceptives and general information about preconcep-
tion health. For women who wished to have children,
information was focused on preconception health, including
folic acid supplementation and use of contraception until a
pregnancy was planned. For women who wanted to post-
pone childbearing for years, the focus was on contraception
for a long time, preconception health, and information about
fertility and age. For those who were unsure about their
reproductive intention, the discussion was about contracep-
tion and a healthy lifestyle. The midwife gave the women
standardized information based on a checklist (11). They also
gave the women in the IG a specially designed 18-page
booklet to read. The booklet contained information/facts
about fertility and preconception health.

Questionnaires

The outcome was evaluated using two questionnaires: at
baseline (Q1) and at follow-up (Q2) (Questionnaires 1 and 2,
available online). The questions were developed on the basis
of the previous study of university students (19). Some ques-
tions were modified, and some new questions were added.
Before the present study, the questionnaire was piloted on
28 women attending contraceptive counseling, whereupon a
few questions were modified.

Q1 consisted of 41 multiple-choice questions on back-
ground and demographics (Table 1), knowledge about fertil-
ity (Table 3), preconception health (Table 4), the use of
contraception at latest intercourse (Table 6), including the
question ‘How satisfied are you with your current contracep-
tive?’ in a five-grade response scale, and reproductive inten-
tion: ‘Do you want children/more children in the future?’ and
‘How many children do you want?’ We also asked about
when they wanted to have their first and last child, as well
as the probability of having an unplanned pregnancy in
the future.

Q2 was sent by post, two months after the counseling,
with two reminders. Most questions in Q2 were repeated
from Q1 (Table 2). We also asked them: ‘In the last 2 months,
have you at any time talked to someone close to you, for
example, your partner or a friend, about fertility (ability to
become pregnant)?’ and ‘What did you talk about?’ The IG
also received additional questions about the experiences of
the RLPC: ‘Did you read the brochure you received from the
midwife?’ ‘What did you think when the midwife asked you
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about your reproductive life plan?’ and ‘Do you think that
the midwife or other categories of healthcare professionals,
e.g. doctors, should have as a routine to discuss the
Reproductive Life Plan with their patients?’

The CG received additional questions about if they had
talked with the midwife about ‘Having children in the
future’, ‘Importance of age for fertility’, ‘Probability of
becoming pregnant after an unprotected sexual inter-
course’, ‘Factors that can affect the fertility’, ‘Factors that
can increase the probability of having a healthy pregnancy’,

‘Chances of having a baby via IVF’, and the ‘Lifespan of
ovum and sperm’.

Statistical analysis

Participants’ demographic characteristics and responses are
presented in percentages, proportions, or median with a cor-
responding interquartile range wherever suitable.

Chi-square or Fisher’s exact tests were used for categorical
variables. Mann–Whitney U test was used for ordinal

Table 1. Background and demographics among those who answered the baseline questionnaire and comparison between those who answered and did not
answer the follow-up questionnaire.

Answer baseline
n¼ 1946

Answer baseline
and follow-up

n¼ 1204

Answer baseline and
not follow-up

n¼ 742 P

Age, median year (interquartile range) 25 (22, 31) 26 (22, 31) 24 (3.4) 0.003
BMI, n (%)
Underweight (<18.5) 14 (0.7) 26 (2.2) 25 (2.3) 0.263
Normal weight (18.5–24.99) 1198 (64.3) 763 (65.5) 435 (61.1)
Overweight (25–29.99) 430 (22.0) 259 (22.3) 171 (24.0)
Obese class I (30–34.99) 138 (7.1) 80 (6.9) 58 (8.1)
Obese class II (>35) 47 (2.4) 36 (3.1) 24 (3.4)

Education, n (%)
Non-completed education (<9 years) 14 (0.7) 4 (0.3) 10 (1.3) <0.001
Elementary school (9 years) 82 (4.2) 33 (2.8) 49 (6.6)
High school (12 years) 1145 (58.9) 678 (56.6) 467 (62.7)
Professional education (non-academic) 159 (21.3) 99 (8.3) 60 (8.1)
College/university 543 (27.8) 384 (32.1) 159 (8.1)

Main occupation, n (%)
Working 1105 (56.9) 644 (53.8) 461 (61.8) <0.001
Student 535 (27.5) 361 (30.2) 174 (23.3)
Parental leave 171 (8.8) 123 (10.3) 48 (6.4)
Unemployed 66 (3.4) 32 (2.7) 34 (4.6)
Sick leave 52 (2.7) 28 (2.3) 24 (3.2)
Other 14 (0.7) 9 (0.8) 5 (0.7)

Country of birth, n (%)
Sweden 1798 (92.9) 1129 (94.7) 669 (90.0) 0.002
Other Nordic country 14 (0.7) 6 (0.5) 8 (1.1)
Other European country 50 (2.6) 25 (2.1) 25 (3.4)
Outside Europe 74 (3.8) 33 (2.8) 41 (5.5)

Sexual orientation, n (%)
Heterosexual 1823 (94.4) 1135 (95.1) 688 (93.2) 0.109
Bisexual 80 (4.1) 47 (3.9) 33 (4.5)
Homosexual 1 (0.1) 1 (0.1) 0 (0.0)
Do not know/unsure 21 (1.1) 9 (0.8) 12 (1.6)
Other 7 (0.4) 2 (0.2) 5 (0.7))

Stable relationship, n (%) 1476 (76.3) 927 (77.7) 549 (74.0) 0.062
Reproduction, n (%)
Had tried to get pregnant 652 (33.7) 412 (34.5) 240 (32.4) 0.348
Had been pregnant 881 (45.4) 512 (42.8) 369 (49.6) 0.003
Had given birth 656 (75.5) 413 (81.5) 243 (67.1) <0.001
Experience of abortion 280 (32.3) 135 (26.7) 145 (40.1) <0.001
Experience of miscarriage 112 (12.9) 78 (15.4) 34 (9.4) 0.009

Smoking, n (%)
Smoking daily 199 (10.2) 102 (8.6) 97 (13.1) <0.001
Smoking, but not daily 221 (11.5) 108 (9.1) 113 (15.3)
Former smoker 429 (22.0) 276 (23.2) 153 (20.7)
Never smoked 1077 (55.9) 702 (59.1) 375 (50.8)

Swedish snuff, n (%)
Snuff daily 126 (6.4) 65 (5.5) 61 (8.3) 0.013
Use snuff, but not daily 81 (4.2) 47 (4.0) 34 (4.6)
Former user of snuff 157 (8.1) 93 (7.8) 64 (8.7)
Never used snuff 1563 (81.1) 984 (82.8) 579 (78.5)

Drinking alcohol, 4 standard glasses or more at the same time, n (%)a

Daily 1 (0.1) 1 (0.1) 0 (0) 0.073
Once/week 94 (4.8) 54 (4.5) 40 (5.5)
Once/month 495 (25.8) 290 (24.3) 205 (28.0)
Less than once/month 972 (49.7) 618 (51.9) 354 (48.4)
Never 360 (18.7) 228 (19.1) 132 (18.1)

aOne standard glass is: Beer (<3.5%) 50 cL; beer (>3.5%) 33 cL; wine (8%–15%) 12–15 cL; wine (15%–22%) 8 cL; or liquor 4 cL.
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variables and asymmetrically distributed continuous varia-
bles. The difference in the response rate between the groups
was tested using Mantel–Haenszel chi-square test, adjusting
for the same question in the first questionnaire. The associ-
ation between the intervention and the participants’
responses was also presented using relative risk (RR), with a
corresponding 95% confidence interval (CI).

SPSS Statistics version 22 (IBM Corp., Armonk, NY, USA)
was used in all statistical analyses. In all of the analyses, two-
sided P values <0.05 were considered statistically significant.

Ethical approval

The Regional Ethical Review Board in Uppsala, Sweden
approved the study (Dnr 2012/101).

The study was registered in ISRCTN 32759.

Results

In total, after exclusions, 1,946 women answered Q1 and
1,198 Q2 (CG, n¼ 606; and IG, n¼ 592), which is a response
rate of 62%. The internal response rate was high for most
questions in both questionnaires (95.5%–100%). Non-res-
ponders to Q2 had lower education, and a greater propor-
tion were smokers, users of snuff, workers, and born abroad.
They also had different experiences of pregnancies (Table 1).

There were more women with overweight and more
smokers in the IG. There were no other differences between
the IG and the CG regarding the background characteristics
(Table 2).

Fertility knowledge

At baseline, knowledge about fertility was low, and 64%
(756/1,174) of the participants thought that the probability
of a 25-year-old woman becoming pregnant if she had
unprotected intercourse with a man of the same age was
60% or more (the correct answer is 30%–35%). A total of
16.7% (195/1,165) answered correctly that the fecundity of
an ovum is around 1 day, and 27% (314/1,165) thought it
was 5 days or more. The responses to when a woman’s fertil-
ity markedly begins to decline varied between 1 and 65
years, with a mean of 35.5 years (the correct answer was
around 35 years with individual fluctuations). The chance of
giving birth after one attempt of in vitro fertilization is
25%–30%, and 22.3% (256/1,144) answered correctly, while
51.9% (594/1,144) thought the chance was 50% or more.

After the intervention, women in the IG increased their
knowledge on all questions about fertility (P< 0.05; Table 3).

Awareness of preconception factors

At baseline, to quit smoking before a pregnancy was stated
as being the most important. Importance of taking folic acid
was unknown for 28%, and nearly 30% thought it was nei-
ther important nor unimportant or rather/very unimportant.
More parous (69%) than nulliparous (43%) stated that taking
folic acid was very or fairly important at baseline (Table 4).

After the intervention a larger proportion of women in
the IG thought that it was more important to make lifestyle
changes before a pregnancy (Table 4). Adjustment for BMI or
smoking did not change the results.

More women in the IG planned to make lifestyle changes
after the intervention, especially those with lower education
(Table 5). When the question was adjusted for BMI or smok-
ing, no noticeable changes were found in the RRs and corre-
sponding CIs.

Table 2. Demographic background of study population answering Q2.

Q2 Intervention Q2 Control P

Age, median year (interquartile range) 25 (22, 31) 26 (23, 31) 0.518
BMI, n (%)
Underweight (<18.5) 12 (2.1) 14 (2.4) 0.037
Normal weight (18.5–24.99) 359 (62.7) 404 (68.4)
Overweight (25–29.99) 140 (24.4) 119 (20.1)
Obese class I (30–34.99) 44 (7.7) 36 (6.1)
Obese class II (>35) 18 (3.1) 18 (3.0)

Education, n (%)
Non-completed education (<9 years) 3 (0.5) 1 (0.2) 0.088
Elementary school (9 years) 16 (2.7) 17 (2.8)
High school (12 years) 349 (59.0) 329 (54.3)
Professional education (non-academic) 47 (7.9) 52 (8.6)
College/university 177 (29.9) 207 (34.2)

Main occupation, n (%)
Working 315 (53.2) 329 (54.4) 0.882
Student 184 (31.1) 177 (29.3)
Parental leave 60 (10.1) 63 (10.4)
Unemployed 13 (2.2) 19 (3.1)
Sick leave 15 (2.5) 13 (2.1)
Other 5 (0.8) 4 (0.7)

Country of birth, n (%)
Sweden 557 (94.7) 572 (94.5) 0.291
Other Nordic country 1 (0.2) 5 (0.8)
Other European country 11 (1.9) 14 (2.3)
Outside Europe 19 (3.2) 14 (2.8)

Sexual orientation, n (%)
Heterosexual 656 (95.6) 570 (94.5) 0.719
Bisexual 22 (3.7) 25 (4.1)
Homosexual 0 (0.0) 1 (0.2)
Do not know/unsure 3 (0.5) 6 (1.0)
Other 1 (0.2) 1 (0.2)

Stable relationship, n (%) 453 (76.8) 474 (78.6) 0.448
Reproduction, n (%)
Had tried to get pregnant 209 (35.3) 203 (33.7) 0.551
Had been pregnant 255 (43.1) 257 (42.4) 0.796
Had given birth 208 (81.9) 205 (81.0) 0.803
Experience of abortion 65 (25.7) 70 (27.7) 0.615
Experience of miscarriage 43 (17) 35 (13.8) 0.325

Smoking, n (%)
Smoking daily 54 (9.2) 48 (8.0) 0.034
Smoking, but not daily 65 (11.0) 43 (7.2)
Former smoker 138 (23.4) 138 (23.0)
Never smoked 332 (56.4) 370 (61.8)

Swedish snuff, n (%)
Snuff daily 30 (5.1) 35 (5.8) 0.881
Use snuff, but not daily 20 (3.4) 27 (4.5)
Former user of snuff 53 (9.0) 40 (6.6)
Never used snuff 115 (82.4) 113 (83.1)

Drinking alcohol, 4 standard glasses or more at the same time, n (%)a

Daily 1 (0.2) 0 (0) 0.416
Once/week 28 (4.8) 26 (4.3)
Once/month 133 (22.7) 157 (26.0)
Less than once/month 310 (52.8) 308 (51.0)
Never 115 (19.6) 113 (18.7)

aOne standard glass is: Beer (<3.5%) 50 cL; beer (>3.5%) 33 cL; wine
(8%–15%) 12–15 cL; wine (15%–22%) 8 cL; or liquor 4 cL.
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Contraception

There were no differences between the IG and the CG on
the use of contraception after the intervention (Table 6). In
total, 79% (n¼ 920) were very or fairly satisfied with the cur-
rent contraceptive method, and those who used the com-
bined hormonal contraceptive pill were the most satisfied
(87%, n¼ 217, P> 0.001).

In total, 101 women did not use any contraception when
they answered Q2, and 57% (n¼ 41 out of 72 who answered
the question) were very or fairly satisfied with no contracep-
tives, 32% (n¼ 23) were neither satisfied nor dissatisfied, and
11.1% (n¼ 8) were fairly or very dissatisfied.

Among these 101 women, 69 women had talked about
fertility with a relative, 38 had talked about possibilities of
becoming pregnant when it was time, 15 planned their preg-
nancies or were already pregnant, and 15 were worried
about not getting pregnant. Seven had discussed age and

fertility, five preconception health, five how to avoid preg-
nancy, and for two participants it was unclear what they
had discussed.

Age desired for the first and last child

There was no difference between the IG and the CG regard-
ing the age at which the women wanted their first (28 years)
and last (33.5 years) child, nor regarding how many children
they wanted; on average, the IG and the CG wanted 2.4.

Pregnancy plan/unplanned pregnancy

Of those who answered Q2, 82% (980/1,195) stated that they
had great influence on if and when they will become preg-
nant. Of those who wished to have children/more children,
65% (516/794) thought it was important to become pregnant

Table 3. Percentage of women in the intervention group and the control group who responded correctly or almost correctly to questions about fertility.

Before After

Intervention Control Intervention Control
n (%) n (%) n (%) n (%) Adjusted RR 95% CI

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

69 (11.9) 66 (11.1) 273 (46.5) 121 (20.1) 2.297 1.915–2.755

For how long is it possible for an ovum to be fertilized? (Correct or almost
correct 1–2 days)

182 (33.7) 199 (36.0) 306 (54.3) 244 (42.4) 1.245 1.098–1.412

At what age does a woman’s ability to become pregnant begin to decline?
(Correct or almost correct 33–37 years)

203 (34.6) 181 (30.2) 300 (50.8) 199 (33.2) 1.541 1.341–1.771

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

177 (31.5) 182 (31.3) 306 (52.9) 228 (39.0) 1.354 1.190–1.540

RR was adjusted for the same question before the intervention.

Table 4. Women’s awareness of preconception health before and after the intervention.

Before After

Intervention Control Intervention Control
n (%) n (%) n (%) n (%) P

How important is it to stop smoking before pregnancy?
Very and fairly important 557 (94.2) 575 (95.4) 573 (97.6) 574 (94.9) 0.019
Very and fairly unimportant, neither important/unimportant 26 (4.4) 24 (4.0) 14 (2.4) 27 (4.5)
Do not know 8 (1.4) 4 (0.7) 0 (0) 4 (0.7)

How important is it to stop using snuff before pregnancy?
Very and fairly important 525 (88.8) 552 (91.5) 548 (93.4) 530 (88.0) 0.004
Very and fairly unimportant, neither important/unimportant 50 (8.5) 46 (7.6) 33 (5.6) 55 (9.1)
Do not know 16 (2.7) 5 (0.8) 6 (1.0) 17 (2.8)

How important is it to start taking folic acid before pregnancy?
Very and fairly important 261 (44.2) 255 (42.4) 458 (78) 330 (54.5) <0.001
Very and fairly unimportant, neither important/unimportant 168 (28.4) 180 (29.9) 73 (12.4) 165 (27.3)
Do not know 162 (27.4) 167 (27.7) 56 (9.5) 110 (18.2)

How important is it to be of normal weight before pregnancy?
Very and fairly important 468 (79.2) 460 (76.2) 533 (90.8) 510 (84.7) 0.003
Very and fairly unimportant, neither important/unimportant 10 (17.4) 114 (18.9) 50.(8.5) 80 (13.3)
Do not know 20 (3.4) 30 (5.0) 4 (0.7) 12 (2.0)

How important is it to refrain from alcohol before pregnancy?
Very and fairly important 468 (79.2) 460 (76.2) 507 (86.6) 441 (73.0) <0.001
Very and fairly unimportant, neither important/unimportant 103 (17.4 114 (18.9) 69 (11.8) 147 (24.3)
Do not know 20 (3.4) 20 (3.4) 11 (1.9) 16 (2.6)

How important is it to start taking vitamin C?
Very and fairly important 133 (22.5) 127 (21.1) 261 (44.8) 164 (27.1) <0.001
Very and fairly unimportant, neither important/unimportant 311 (54.6) 319 (53.1) 258 (44.3) 328 (54.2)
Do not know 135 (22.9) 155 (25.8) 64 (11.0) 113 (18.7)

The answer options in each question was ‘very important’, ‘fairly important’, ‘neither important/unimportant’, ‘fairly unimportant’, ‘very unimportant’, and ‘do
not know’. In this table, the response options are congregated.
P value was adjusted for the same question before the intervention.
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according to their own time plans. In response to questions
regarding the hypothetical case, ‘If they were to become
pregnant today’, 46.5% (557/1,198) responded that they
would continue the pregnancy, 26% (311/1,198) would have
an induced abortion, and 27.5% (329/1,198) were unsure.
Among those who did not want children/more children (229/
1,198), 32.3% (n¼ 74) would continue an unplanned preg-
nancy today, 34.5% (n¼ 79) would have an induced abortion,
and 33.2% (n¼ 76) were unsure. Women who were consider-
ing induced abortion if they became pregnant did not have
a different pattern of contraceptive use compared
with others.

Experience of the intervention

The IG answered three additional questions to evaluate the
women’s experiences of the intervention. Three out of four
(437/585) had read the brochure. Also, 59.2% (342/577) con-
sidered the RLPC as being very or fairly positive, 37.6% (217/
577) thought it was neither positive nor negative, 3.1% (18/
577) thought it was fairly negative, and no one thought it
was very negative. Three out of four women (76%, 443/58)
stated that the RLPC should be part of the routine during
visits to midwives or other healthcare providers, while 18.2%
(106/583) were unsure, and 5.7% (33/583) were negative.

Spillover effect

To evaluate a possible spillover effect of answering the ques-
tionnaires, the women in the CG were asked questions in the

follow-up questionnaire about whether they had discussed
topics related to our questions with the midwife during the
counseling. Half of the women, 50% (307/607), had discussed
questions regarding having children in the future, 16% (98/
607) had discussed age and fertility. A further 17% (102/607)
had discussed the probability of becoming pregnant as a
result of unprotected intercourse. There were also 10% who
had discussed lifestyle factors that can affect fertility and the
chance of a healthy pregnancy. Another 10% had discussed
the lifespan of the ovum and the sperm, and 3% had dis-
cussed IVF.

Discussion

We have shown that women’s knowledge about fertility and
preconception health was low at baseline; however, the
intervention increased their knowledge about fertility and
the awareness of factors that affect preconception health, i.e.
to stop using tobacco, to refrain from drinking alcohol, to be
of normal weight, and to supplement with folic acid before a
pregnancy. We found no differences between the IG and the
CG with regard to their future reproductive planning and no
differences in their choice of contraceptives. The majority of
women appreciated the intervention.

We did not expect the IG to achieve 100% knowledge
because some women were young and did not plan to have
children for many years, while others did not want more chil-
dren, which may have made them less interested in issues
on fertility and preconception health. We also found a
‘spillover effect’ in the CG, suggesting that the study

Table 5. Imagine that you want to get pregnant. Would you take any action before trying to conceive to increase the chances of having a
healthy pregnancy and healthy child? Women who answered ‘yes’ before and after the intervention.

Before After

Intervention Control Intervention Control
n (%) n (%) n (%) n (%) Adjusted RR 95% CI

All women 335 (57.4) 346 (58.6) 450 (77.6) 407 (67.9) 1.140 1.063–1.223
Overweight/obesity 116 (58.3) 101 (59.8) 155 (78.7) 111 (64.5) 1.227 1.073–1.403
Smokers 38 (70.4) 34 (70.8) 44 (84.6) 34 (72.3) 1.170 0.947–1.445
Using snuff 27 (90.0) 29 (82.9) 28 (96.6) 25 (71.4) 1.352 1.084–1.685
Binge drinkinga 99 (62.7) 123 (68.0) 136 (86.6) 136 (75.6) 1.147 1.037–1.269
College/university 98 (55.4) 122 (60.4) 141 (80.1) 136 (67.3) 1.187 1.051–1.340
Elementary school (9 years) 11 (68.8) 9 (52.9) 14 (93.3) 10 (58.8) 1.587 1.042–2.415
Experience of abortion 44 (67.7) 49 (71.0) 51 (81.0) 46 (65.7) 1.214 0.989–1.491
Had given birth 100 (48.8) 103 (52.0) 141 (69.5) 126 (61.8) 1.121 0.973–1.291

RR was adjusted for the same question before the intervention.

Table 6. Use of contraceptives at the women’s latest intercourse before and after the intervention.

Before After

IG CG IG CG
n (%) n (%) n (%) n (%) P

Combined hormonal contraceptive pill 240 (40.7) 234 (38.9) 241 (40.7) 239 (39.4) 0.654
Condom 113 (19.2) 100 (16.6) 68 (11.5) 59 (9.7) 0.325
Long-acting reversible contraception 128 (21.6) 122 (20.1) 167 (28.2) 159 (26.2) 0.443
Hormonal intrauterine device 39 (6.6) 35 (5.8) 88 (14.9) 78 (12.9) 0.318
Copper intrauterine device 40 (6.8) 40 (6.7) 37 (6.3) 39 (6.4) 0.895
Progestin implant 49 (8.3) 47 (7.8) 42 (7.1) 42 (6.9) 0.912

Combined hormonal contraceptive ring 34 (5.8) 41 (6.8) 41 (6.9) 53 (8.7) 0.241
Progestin-only pill 26 (4.4) 39 (6.5) 33 (5.6) 40 (6.6) 0.458
Progestin-only injection 7 (1.2) 3 (0.5) 13 (2.2) 6 (1.0) 0.095
Other 5 (0.8) 11 (1.8) 11 (1.9) 17 (2.8) 0.278
No method 67 (11.4) 69 (11.4) 45 (7.6) 56 (9.2) 0.307

P values are analyzed after the intervention.
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questions about fertility and preconception health may have
stimulated women to reflect on these topics during and after
the counseling. Based on the questions posed to the women
in the CG, we know that some of them also discussed these
topics with their midwives.

All midwives working in the outpatient clinics in the study
region participated in the data collection, which is a strength
because they could recruit participants from different social
groups, different education levels, and different occupations.
We believe that our results can be generalized to other
regions in Sweden, with a similar socioeconomic profile and
mean childbirth age.

The response rate for Q2 was 62%, which is satisfactory,
as it has gradually become more difficult to recruit people
for studies. In public health surveys, the response rate has
decreased from 60.8% in 2004 to 47% in 2016, and the
response rate was particularly low among young adults (20).
In a nationwide study about the use of contraception in
2015, the response rate was 25.3% (21). When comparing
attendance rates, we are satisfied with our participation rate.

One limitation is that only Swedish-speaking women were
included. The intervention was partly based on direct com-
munication between the midwife and the client, and we did
not have financial resources to include interpreters or to
print the booklet in other languages. In a previous survey at
antenatal clinics, great efforts were made to also include
immigrant women, but this was very difficult in spite of hav-
ing translated questionnaires and interpreters (19). Another
limitation was that we included women aged 20–40 years,
since we believe that reproductive life planning is of more
interest in this specific age range. The non-responders to the
follow-up had lower education, a greater proportion were
smokers, users of snuff, workers, and born abroad. They had
more experience of pregnancies and abortion, but less
experience of giving birth. There were more smokers and
women with overweight/obesity in the IG; however, we have
adjusted for these factors, and the results did not change.

There was notably a low awareness about the impact of
lifestyle factors on reproductive health. The women were
largely aware that smoking before a pregnancy is unhealthy,
but they did not have the same awareness about Swedish
snuff, which has similar risks as smoking (22–24). The aware-
ness of the importance of being of normal weight was low
among women in our study. In Sweden, 40% are overweight
or obese in early pregnancy, and as obesity is increasing in
women of fertile ages, prevention of obesity must start years
before a pregnancy in order to optimize future pregnancy
outcomes (1,25–27).

It was surprising that one-quarter of the women were
drinking four glasses or more either once a month or more
often, a drinking pattern that women need to recognize as
unfavorable and not recommended if planning pregnancy.
The knowledge to refrain from drinking alcohol before a
pregnancy was also low. The facts that alcohol can cause a
miscarriage (28,29) and that fetal alcohol spectrum disorders
(FASDs) can occur even in moderate alcohol consumption or
binge drinking are important information for women (30–32).

Knowledge about taking folic acid before a pregnancy
was lower than expected among the women in our study.
Only 30% were aware of the importance of folic acid supple-
mentation when planning a pregnancy, and our results are
similar to findings in the study on female university students
(11). However, parous women were more aware of this factor
than nulliparous, albeit a lower awareness than expected.
Parous women have most likely been informed in their ear-
lier pregnancy about the importance of folic acid, but per-
haps they did not fully understand that they should start
before the pregnancy. Our results show that the Swedish
national recommendations about taking folic acid have not
reached women of fertile age, and this finding is similar to
results in other studies (33,34). Many countries, for example
Canada and the USA, have fortified flour with folic acid. The
Swedish Agency for Health Technology Assessment and
Assessment of Social Services (SBU) carried out a systematic
review in 2007 (6) of the scientific evidence on the benefits
and risks of fortifying the flour, and they concluded that
there was not enough evidence to fortify flour. Their recom-
mendation was that women should be informed about the
importance of using folic acid before and during early preg-
nancy—a strategy that clearly has not been successful, based
on the results in this study. Healthcare providers have an
important role in informing about folic acid supplementation
for women of fertile age. To our knowledge, there have not
been any public campaigns in Sweden to increase know-
ledge about folic acid, as they have had in the Netherlands,
but despite their national campaigns the knowledge still
remains low (35,36). What kind of strategy or intervention is
reasonable to implement in healthcare for improving know-
ledge is unclear; clearly, improved efforts need to be made
both in schools and healthcare in the future.

The first step in making lifestyle changes is to understand
what changes are needed and why. Our results show a clear
need for lifestyle changes prior to pregnancy in a large pro-
portion of women. The challenge is how these changes in
lifestyle could be implemented.

A control question was used in the questionnaire: ‘Is it
important to supplement with vitamin C before pregnancy?’
even though there is no recommendation for taking vitamin
C. However, a large proportion of women in the IG stated at
follow-up that it was important to add vitamin C; perhaps,
they mixed this up with folic acid. It could also be that they
wanted to answer correctly and, therefore, it might be a
weakness of the study.

There was no difference in the choices of contraceptives
between the IG and the CG, similar with previous studies
(10,11,37). Interestingly, 7.6%–9.2% (n¼ 101) in our study did
not use any contraceptive at their latest intercourse, despite
having received contraceptive counseling two months earlier.
Among these women, 11.1% answered that they were dissat-
isfied with their contraceptives and could therefore have
stopped. Another reason was that some of them had
changed their minds and wanted to become pregnant or
were already pregnant. Low compliance can also be related
to no sexual activity or fear of hormones, side effects, or not
finding any suitable method (21,38). Surprisingly many
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women would continue an unplanned pregnancy, compared
to the reported unintended pregnancies worldwide (39).

Because eight out of ten women thought that they can
influence when they will become pregnant, and two-thirds
answered that it was important to become pregnant at the
time they had planned, we assume that many women want
to plan their pregnancies.

It has been suggested that healthcare providers should
find ways of identifying women who are planning a preg-
nancy and make use of existing platforms for delivery of pre-
conception care (3). We suggest that contraceptive
counseling is an opportunity to talk about preconception
health, since three out of four women stated that the RLPC
should be part of the routine during visits to midwives. In
our study, the midwives gave the women in the IG a spe-
cially designed brochure with information about fertility and
preconception health, and three out of four women had
read this brochure. This evidence-based information has
been translated into English and some other languages and
is now available on a mobile-friendly website (www.repro-
duktivlivsplan.se) (40).

The follow-up in our study was conducted after two
months, and we have no information on whether the
increased knowledge in the IG will lead to a behavioral
change when women are planning a pregnancy in the
future. The challenge in healthcare is to find prevention
strategies that will have long-lasting effects (41). To study
the long-term effects of the RLPC intervention, we plan to
conduct a follow-up study and evaluate future pregnancy
outcomes by linking the study cohort with existing national
pregnancy and health registers in Sweden, when the number
of future pregnancies in the cohort is sufficiently large.

Conclusion

The knowledge of fertility and awareness of reproductive
health were low at baseline but increased among women in
the IG. Most women appreciated the RLPC that can be rec-
ommended in contraceptive counseling. However, long-term
evaluation of the effects of the intervention on future preg-
nancies is needed.
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