-

P
brought to you by .. CORE

View metadata, citation and similar papers at core.ac.uk

provided by UCL Discovery

Matern Child Health J (2017) 21:670-704
DOI 10.1007/s10995-016-2237-0

/ N
‘ ’ CrossMark
-

REVIEW PAPER

Pregnancy Intention and Pregnancy Outcome: Systematic Review

and Meta-Analysis

Jennifer A. Hall! - Lorna Benton? - Andrew Copas’ - Judith Stephenson’

Published online: 16 January 2017

© The Author(s) 2017. This article is published with open access at Springerlink.com

Abstract Introduction Previous systematic reviews con-
cluded that rigorous research on the relationships between
pregnancy intentions and pregnancy outcomes is limited.
They further noted that most studies were conducted in
high-income countries and had methodological limitations.
We aim to assess the current evidence base for the relation-
ship between pregnancy intention and miscarriage, still-
birth, low birthweight (LBW) and neonatal mortality. In
March 2015 Embase, PubMed, Scopus and PsychInfo were
searched for studies investigating the relationship between
pregnancy intention and the outcomes of interest. Meth-
ods Studies published since 1975 and in English, French
or Spanish were included. Two reviewers screened titles
and abstracts, read the full text of identified articles and
extracted data. Meta-analyses were conducted where possi-
ble. Results Thirty-seven studies assessing the relationships
between pregnancy intention and LBW were identified. A
meta-analysis of 17 of these studies found that unintended
pregnancies are associated with 1.41 times greater odds
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of having a LBW baby (95%CI 1.31, 1.51). Eight studies
looking at miscarriage, stillbirth or neonatal death were
found. The limited data concerning pregnancy loss and
neonatal mortality precluded meta-analysis but suggest
these outcomes may be more common in unintended preg-
nancies. Discussion While there seems to be an increased
risk of adverse pregnancy outcome in unintended pregnan-
cies, there has been little improvement in either the quan-
tity of evidence from low-income countries or in the quality
of evidence generally. Longitudinal studies of pregnancy
intention and pregnancy outcome, where pregnancy inten-
tion is assessed prospectively with a validated measure and
where analyses include confounding or mediating factors,
are required in both high- and low-income countries.

Keywords Systematic review - Meta-analysis - Pregnancy
intention - Miscarriage - Stillbirth - Low birthweight -
Neonatal mortality

Significance

What is already known on this subject? Pregnancy inten-
tion may be associated with adverse pregnancy outcomes.
Previous systematic reviews concluded that insufficient
attention has been paid to investigating these relationships.
They further noted that most studies were conducted in
high-income countries and had methodological limitations
that could invalidate their findings.

What this study adds? This review provides an
updated meta-analysis of the relationship between preg-
nancy intention and LBW. In addition persistent gaps
and flaws in the literature are demonstrated. Retrospec-
tive, cross-sectional studies predominate, despite their
limitations. Longitudinal studies with analyses that
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include confounding or mediating factors are required in
both high- and low-income countries.

Background

It may seem self-evident that unintended pregnancies
would be associated with adverse outcomes. However,
the evidence base for the relationships between preg-
nancy intention and maternal and neonatal outcomes is
mixed. Between 2008 and 2011 there were three system-
atic reviews published on this topic (Gipson et al. 2008;
Shah et al. 2011; Tsui et al. 2010). These reviews con-
cluded that scant attention had been paid to investigating
the relationships between pregnancy intention, health
behaviours and maternal and child health outcomes, that
the existing research was ‘older and methodologically
limited’ (p157) (Tsui et al. 2010) and that there are ‘per-
sistent gaps in the literature, indicating a need for more
studies in developing countries’ (p18) (Gipson et al.
2008).

Only Shah et al. (2011) conducted a meta-analysis,
calculating a crude odds ratio (OR) for unintended preg-
nancies of 1.36 (95% confidence interval (95%CI) 1.25,
1.48) for low birthweight (LBW) and 1.31 (95%CI 1.09,
1.58) for preterm birth (PTB). The meta-analysis was
conducted on unadjusted estimates, given the variation
in confounders adjusted for by different studies, and may
therefore overestimate the relationship. Almost all stud-
ies were conducted in Europe or the USA meaning these
findings may not have relevance to low-income countries
(LICs). Moreover most studies were retrospective, cross-
sectional surveys using a single question to dichotomise
pregnancies into intended and unintended. These are
the methodological limitations referred to by Tsui et al.
(2010) because they over-simplify the complex construct
of pregnancy intention, resulting in misclassification
bias, and introduce recall bias given the time elapsed
between the pregnancy and the timing of assessment (up
to 5 years after birth). The temporal separation between
pregnancy intention and outcome is lost making any
assessment of mechanism of effect, or cause and effect,
impossible.

Five years on this systematic review aims to assess
the current evidence base for the relationships between
pregnancy intention and adverse pregnancy outcomes.
In addition to LBW we review the evidence for miscar-
riage, stillbirth and neonatal mortality, conducting meta-
analyses where possible and comparing findings for
LICs and high-income countries (HICs).

Methodology
Search Strategy and Keywords

The literature review and meta-analyses were conducted
in line with the ‘Meta-analysis of Observational Stud-
ies in Epidemiology (MOOSE)’ guidelines (Stroup
et al. 2000). Searches were carried out on the electronic
databases Embase, PubMed and Scopus in March 2015.
Where possible Medical Subject Headings were used. For
unintended pregnancy, the exposure, stems and words
covering the concepts of pregnancy, fertility, birth, child,
intention, want, planning or timing were used and were
combined using the Boolean operator ‘or’.

Definitions of the outcomes are shown in Box 1. For
the outcomes, full and truncated terms, acronyms e.g.
LBW for low birthweight, synonyms such as neonatal
death and neonatal mortality, and the generic ‘pregnancy
outcome’ were combined with ‘or’. The results of the
separate pregnancy intention and outcome searches were
then combined with ‘and’. The search also included the
outcome of postnatal depression and was additionally
conducted on Psychlnfo. The findings of the relationship
between pregnancy intention and postnatal depression are
presented elsewhere.

Box 1 Definitions of outcomes of interest

Miscarriage A pregnancy lost before 28 weeks’
gestation

Stillbirth A baby born with no signs of life
at or after 28 weeks’ gestation

Low birthweight A baby born weighing <2500 g

regardless of gestation
Neonatal death A baby born alive but who dies

within the first 28 days of life

Inclusion and Exclusion Criteria

Observational studies of any design that investigated the
relationship between pregnancy intention and at least one
of the outcomes of interest were eligible for inclusion in
the review. Studies in restricted populations, such as teen-
agers or those with particular medical conditions, were
excluded, as these were not representative of the general
population. Sufficient information on how pregnancy
intention was assessed and reported had to be provided,
but no restrictions were placed on the timing or method
of the assessment. Articles published since 1975 and in
English, French or Spanish were eligible for inclusion.
JH and LB reviewed the titles and abstracts indepen-
dently. All abstracts selected by either reviewer were
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retained for full-text review. The references of these arti-
cles were also reviewed to identify any additional eligible
studies.

Quality of Study and Risk of Bias

The potential sources of bias by which the studies were
assessed included how the sample was selected, whether
the sample was representative, sample size, how the expo-
sure and outcomes were measured (whether they were
validated measures and the timing of the assessment), con-
founders that were controlled for, loss to follow-up and the
type of analysis conducted. Where appropriate funnel plots
were created to investigate publication bias and/or small
study effects.

Data Extraction

Data were extracted from the studies independently by JH
and LB, using a template designed for this review, and dif-
ferences resolved by discussion. Data extracted included
the location, population, measure and timing of pregnancy
intention, proportion of pregnancies classed as unintended
(and mistimed or ambivalent if presented), method of
assessing the outcome, outcome data and confounders con-
trolled for.

Meta-Analysis

Where there were sufficient studies with data available for
the primary outcomes, raw data were extracted from the
papers and meta-analyses conducted in Stata to calculate an
overall effect size estimate (odds ratio) for the studies. Het-
erogeneity between studies was assessed before deciding
whether to conduct a fixed-effects or random-effects analy-
sis. Given the expected variety of study populations, study
design and assessment method it was decided a priori to
stratify the analysis by location (using World Bank coun-
try classifications) and whether pregnancy intention was
assessed during pregnancy or afterwards.

Results
Search Results

The four database searches looking at all outcomes returned
a total of 3159 hits combined. 945 of these were duplicates,
40 were excluded as they were pre-1975 and 117 on the
basis of language. Following review of the title and abstract
1973 were removed, mostly because they were not address-
ing the relationship between pregnancy intention and an
outcome of interest.

@ Springer

There were 84 studies relevant to the primary outcomes:
eight to miscarriage, stillbirth or neonatal death, 28 to low
birthweight and 48 to postnatal depression. The flowchart
for the literature review is shown in Fig. 1.

Pregnancy Intention and Miscarriage, Stillbirth
or Neonatal Death

Eight studies that addressed the relationships between
pregnancy intention and miscarriage, stillbirth or neonatal
death were identified from the literature review. One was
excluded on full text review as it contained no data and an
additional study was identified from the references of other
papers, giving eight studies in total. The characteristics of
these studies are included in Table 1.

Pregnancy Intention and Miscarriage or Stillbirth

There are very few data on the relationship between preg-
nancy intention and miscarriage or stillbirth; just two stud-
ies in a HIC and one in a LIC. Dawen et al. found no rela-
tionship between unintended pregnancy and miscarriage
in women attending an early pregnancy unit in London,
UK (Dawen et al. 2014). Using the London Measure of
Unplanned Pregnancy (LMUP) in the UK, Wellings et al.
(2013) noted that unplanned pregnancies were more likely
to end in abortion, but there was no difference in the pro-
portion ending in miscarriage.

A study in Ethiopia identified pregnant women in the
community, assessed their pregnancy intention and fol-
lowed them up monthly until the outcome of the pregnancy
was known (Assefa et al. 2012). Miscarriage, induced abor-
tion and stillbirth were analysed as a composite of ‘preg-
nancy loss’. Using a robust, prospective methodology they
found an adjusted hazard ratio for pregnancy loss of 2.2
(95%CI 1.56, 3.11) for unintended compared to intended
pregnancies.

Pregnancy Intention and Neonatal Mortality

There have been more studies looking at neonatal mortality
in both HICs and LICs. Two studies in the USA found that
unintended pregnancies had a greater risk of neonatal mor-
tality. In California, Laukaran and van den Berg (1980)
found a relative risk (RR) of perinatal mortality of 1.80
(p=0.003) (adjusted for parity and husband’s occupation).!
Bustan and Coker (1994) found an adjusted RR of 2.4
(95%CI 1.5, 4.0) for neonatal mortality in married women
with health insurance who received early antenatal care but

! They defined perinatal mortality as deaths from 4 months of preg-
nancy to 28 days after birth.
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Fig. 1 Flow chart of selec-
tion of studies for the literature
review

Excluded: language

Results of Embase,
Medline, Psychlinfo and
Scopus searches

n=117

l

Miscarriage, stillbirth or
neonatal mortality
n=8

who felt negative about their pregnancies during preg-
nancy. The fact that an increased risk of mortality was
found in these two low-risk populations is noteworthy.
However, these studies are both old (data were collected in
the 1950s and 60s) and their current applicability may be
limited given changes in mortality rates and the availability
of abortion since these data were collected.

Three studies in LICs looked at neonatal mortality;
two from India (Singh et al. 2012; Singh and Mahapatra
2013) and one from Bangladesh (Chalansani et al. 2007).
All three studies found increased risk of neonatal mortal-
ity, as shown Table 2. Singh and Mahapatra (2013) and
Chalansani et al. (2007) both used prospective fertility
intentions and used siblings to control for unobserved het-
erogeneity at the level of the family, making these studies
particularly robust.

Pregnancy Intention and Low Birthweight

The search identified 28 studies potentially relating to preg-
nancy intention and low birthweight after title and abstract
screening; a further nine were added from reference
searches. The characteristics of these 37 studies are shown
in Table 3.

In brief, 27 of these studies were from HICs, two were
from LICs (Ethiopia and Benin), two from lower-middle-
income countries (LMICs) (one each from Ghana and

n=3,159
: Excluded: duplicates
n=945
> Excluded: pre-1975
n=40
v
Title and abstract
screened
n=2,057
Excluded: inclusion /
> exclusion criteria
v n=1,973
Retained for full text
review
n=84
v l

Low birth weight Postnatal depression
n=28 n=48

Egypt), four from upper-middle-income countries (UMICs)
(three from Iran and one from Ecuador) and two presented
data from several countries.

To assess pregnancy intention, the USA studies tended
to use either the National Survey of Family Growth or
Pregnancy Risk Assessment Monitoring System questions;
the studies in LICs were mostly based on the Demographic
and Health Survey questions (see Appendix 1 for question
wording). Questions about planning or wanting a preg-
nancy, attitude towards the pregnancy or about the timing
of the pregnancy were all considered to be assessing preg-
nancy intention by these studies. However, these are differ-
ent dimensions of the concept of pregnancy intention. Only
seven had assessed intentions during pregnancy, the other
30 asked women any time from shortly after delivery to up
to 5 years after the birth.

On full-text review 20 studies were excluded, as shown
in Fig. 2, leaving 17 for inclusion in the meta-analysis.

Description of Included Studies

Of the 17 studies remaining, there were 14 from HICs,
two from LICs and one from a LMIC (Ghana). Only two
had assessed intentions during pregnancy and followed up
women after birth (Fourn et al. 1999; Wado et al. 2014), the
other 15 were retrospective, cross-sectional surveys. Study
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Table 2 Adjusted odds ratios and 95%ClI for pregnancy intention and neonatal mortality

Study Neonatal mortality

Deaths from 12
to 35 months

Post-neonatal mortality

Singh et al. (2012), India
Mistimed births
Unwanted births

Chalasani et al. (2007)
Unwanted births

1.82 (1.16,2.84)
222 (1.17, 4.24)

2.09 (p<0.001)

2.06 (1.07, 6.76)
3.64 (1.39,9.51)

1.37 (0.48, 3.89)
5.92(1.48,23.7)

2.00 (p<0.001) -

Neonatal mortality

Infant mortality

Singh and Mahapatra (2013)

Unwanted births 1.83 (1.01, 3.34)

1.52 (0.95, 2.45) -

sample size ranged from just over 500-25,000 women as
many were large, nationally representative surveys.

Meta-Analyses of the Unadjusted Relationship

Given the range of different confounders adjusted for in
different studies, the raw data were first used to calculate
unadjusted odds ratios for the meta-analysis, recognising
that the apparent strength of association might be inflated
by confounding. Given the significant and substantial het-
erogeneity between studies a random effects meta-analysis
was performed as shown in Fig. 3.

This meta-analysis suggests that the odds of having a
LBW baby are 1.41 times greater in women who have an
unintended pregnancy (95%CI 1.31, 1.51). The heterogene-
ity seen may be a result of the range of locations or timing
or method of assessment of pregnancy intention. Therefore
separate meta-analyses were conducted stratified for these
factors and are shown in Figs. 4 and 5.

Figure 4 shows that the two LIC studies had a signifi-
cantly higher combined OR of 1.84 (95%CI 1.52, 2.24)
compared to 1.40 (95% CI 1.30, 1.50) in HIC countries.
There was considerable heterogeneity between HIC coun-
tries. Figure 5 shows similar findings. Since the two ante-
natal studies were also the two studies in LICs it is not pos-
sible to say whether the higher pooled OR in these studies
was due to the location or the timing of assessment. Theo-
retically speaking, the antenatal assessment of pregnancy
intention should lead to a smaller effect size estimate as the
potential for recall bias or for the outcome to influence the
reported intention has been removed. On the other hand,
the setting may lead to a larger effect size as the conse-
quences of an unintended pregnancy may be more signifi-
cant in a resource constrained environment.

Findings of Adjusted Analyses

Out of these 17 studies, six calculated aORs. Two stud-
ies found non-significant relationships after adjustment

@ Springer

(Lindberg et al. 2014; McCrory and McNally 2013). In two
studies the findings remained significant with aORs of 1.60
(95%CI 1.30, 2.0) (Fourn et al. 1999) and 1.24 (95%ClI
1.04, 1.48) (Flower et al. 2013). The final two studies had
mixed findings. Wado et al. found that unwanted pregnan-
cies remained significantly associated with LBW [aOR
2.08 (95%CI 1.02, 4.23)] when compared with intended
pregnancies, but mistimed pregnancies did not (Wado
et al. 2014). Mohllajee et al., however, found that neither
unwanted nor mistimed pregnancies had a relationship with
LBW after adjusting for confounders, but women who were
ambivalent had increased odds of LBW [aOR 1.15 (95%CI
1.02, 1.29)] (Mohllajee et al. 2007). The fact that unin-
tended pregnancies have been divided into different sub-
categories further complicates any comparison. Moreover,
no two studies controlled for the same mix of confounders,
which ranged from socio-demographic and obstetric history
factors to smoking behaviour and uptake of antenatal care,
which may be another explanation for these discrepancies.

Publication Bias

The funnel plot to check for publication bias or small study
effects is shown in Fig. 6. The lack of studies in the bottom
left hand corner indicates that smaller studies with negative
findings are missing. This may be a consequence of publi-
cation bias or that stronger effects are seen in smaller stud-
ies perhaps because of different methodology.

Discussion

For LBW the meta-analyses of the unadjusted data suggest
that unintended pregnancies (unwanted/mistimed/ambiva-
lent combined) are associated with 1.41 times greater odds
of having a low birthweight baby (95%CI 1.31, 1.51) than
an intended pregnancy. This is in keeping with the findings
of the previous meta-analysis. This finding seems robust to
the location of the study and the timing of the assessment
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Fig. 2 Flow chart of the studies
in the pregnancy intention and
LBW meta-analysis

Additional papers from

Papers on LBW identified
from literature review
n=28

reference search
n=9

Excluded: measure of
intention
n=2

Fig. 3 Forest plot of the
random effects meta-analysis of

studies assessing the relation- First Year
ship between pregnancy inten- author (publication)
tion and LBW

Kost 2015

Wado 2014

Kayode 2014
Lindberg 2014
McCrory 2013

Flower 2013
Mohllajee 2007
Collier 2006
D'Angelo 2004
Pulley 2002
Korenman 2002
Joyce 2000
Fourn 1999
Mitchell 1997

Marsiglio 1988
Cartwright 1988
Morris 1977

Overall (I-squared = 79.1%, p = 0.000)

NOTE: Weights are from random effects analysis

Total papers addressing
LBW
n=37
Excluded: quality ‘ o
n=3 i e
Excluded: measure of
LBW < >
n=7
v
Retained for meta-
analysis
n=17

Excluded: no raw data
n=8

Random effects meta-analysis of pregnancy intention and LBW

%
OR (95% CI) Weight

158 (1.23,2.01) 455
1.68(1.08,2.62) 2.04
1.14(0.96,1.36)  6.13
1.03 (0.87,1.22)  6.39
148 (1.24,1.76)  6.21
1.39 (1.23,157) 7.66
1.36 (1.28,1.44)  9.30
1.26 (1.22,1.31) 9.65
1.26 (1.14,1.39)  8.37
1.38 (1.05,1.81)  4.01
1.95(1.61,2.36) 5.79
1.24(1.04,1.48) 6.20
1.89 (1.52,2.34) 5.18
1.69 (1.52,1.87)  8.10
1.32(0.89, 1.95) 2.49
1.28(0.79,2.07) 1.80
1.59 (1.33,1.90) 6.12
1.41(1.31,1.51)  100.00

T
.5 1

Favours Unintended Pregnancy Favours Intended Pregnancy

of pregnancy intention, though with the limited data avail-
able from either LICs or prospective studies this is not
certain.

There are varying amounts of data for the relationships
between pregnancy intention and pregnancy outcomes.

Odds ratio

There is a suggestion that pregnancy loss may be higher
in unintended pregnancies in LICs and that unintended
pregnancies are associated with increased neonatal mortal-
ity in both HICs and LICs after adjusting for confounders.
However, there are limited data in this area and there is no
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Fig. 4 Forest plot of the
random effects meta-analysis of

Random effects meta-analysis of pregnancy intention and LBW by location

studies assessing the rela- First Year %
tionship between pregnancy author (publication) OR (95% Cl)  Weight
intention and LBW stratified by HIC i
location Kost 2015 —— 1.58 (1.23, 2.01)4.55
Lindberg 2014 —_— 1.03 (0.87, 1.22)6.39
McCrory 2013 — 1.48 (1.24, 1.76)6.21
Flower 2013 —_ 1.39 (1.23, 1.57)7.66
Mohllajee 2007 - 1.36 (1.28, 1.44)9.30
Collier 2006 - | 1.26 (1.22, 1.31)9.65
D'Angelo 2004 - 1.26 (1.14, 1.39)8.37
Pulley 2002 —_— 1.38 (1.05, 1.81)4.01
Korenman 2002 | 1.95 (1.61, 2.36)5.79
Joyce 2000 — 1.24 (1.04, 1.48)6.20
Mitchell 1997 | —— 1.69 (1.52, 1.87)8.10
Marsiglio 1988 — , 1.32 (0.89, 1.95)2.49
Cartwright 1988 T 1.28 (0.79, 2.07)1.80
Morris 1977 —— 1.59 (1.33, 1.90)6.12
Subtotal (l-squared =79.1%, p = 0.000) <P 1.40 (1.30, 1.50)86.65
. 1
LIC !
Wado 2014 . 1.68 (1.08, 2.62)2.04
Fourn 1999 —— 1.89 (1.52, 2.34)5.18
Subtotal (I-squared = 0.0%, p = 0.653) P 1.84 (1.52, 2.24)7.22
. 1
LMIC |
Kayode 2014 T 1.14 (0.96, 1.36)6.13
Subtotal (I-squared =.%, p=.) < 1.14 (0.96, 1.36)6.13
1
- 1
Overall (I-squared = 79.1%, p = 0.000) <:> 1.41 (1.31, 1.51)100.00
NOTE: Weights are from randolm effects analygis X | |
5 1 2 3

exploration of the mechanism of effect, whether through
biological studies, psychosocial stress or uptake of services.

Despite much academic debate around the construct and
measurement of pregnancy intention, this does not appear
to have translated into methodologically improved research
in this area; the methodological limitations highlighted by
Tsui et al. (2010) persist. Studies continue to be dominated
by cross-sectional, retrospective surveys where pregnancies
are dichotomised into intended or unintended on the basis
of a single question. The various questions used, whether
asking about timing, desire or happiness, are all assumed
to be measuring the same construct, despite evidence to the
contrary (Trussell et al. 1999). Some studies have begun
to disaggregate unintended pregnancies into mistimed and
unwanted during analysis and in doing so are uncovering
differential effects and determinants, reinforcing the need
for a more refined measure of pregnancy intention (Mohlla-
jee et al. 2007; Shah et al. 2011; Wado et al. 2014). To date
very few studies have assessed pregnancy intention using a
psychometrically validated measure, and none of the LBW
studies in this review had, which could be one reason for
the inconsistencies seen between studies.

@ Springer
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Odds ratio

Furthermore, the effect of pregnancy intention on preg-
nancy outcomes is likely to be confounded or mediated by
a number of other factors. The determinants of pregnancy
intention are often the same as the risk factors for adverse
outcomes. For instance, a fourth or subsequent pregnancy
is both more likely to be unintended (Bustan and Coker
1994; Flower et al. 2013; Mohllajee et al. 2007) and to have
an adverse outcome (Bai et al. 2002). In addition, preg-
nancy intention and some of its determinants are related
to lower uptake of preventative care practices during the
antenatal, intra-partum and postnatal periods and to higher
levels of risky behaviours during pregnancy, which are also
known to increase the risk of adverse outcomes (Lindberg
et al. 2014; Marston and Cleland 2003; Mohllajee et al.
2007; Shaheen et al. 2007). However, most studies have
not sufficiently accounted for this in their analyses. There is
some suggestion from adjusted analyses of papers included
in this review that confounders or mediators, such as socio-
economic status, smoking (in HICs), maternal nutrition and
uptake of antenatal care, may explain the effect of preg-
nancy intention on increased risk of LBW (McCrory and
McNally 2013; Mohllajee et al. 2007; Wado et al. 2014).
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Fig. 5 Forest plot of the Random effects meta-analysis of pregnancy intention and LBW by timing of intention assessment
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Fig. 6 Funnel plot for pregnancy intention and LBW

Limitations

There are two main limitations to this review. Firstly, the
searches were only conducted on databases and therefore
did not include unpublished studies, the grey literature or
consultation with experts. This could mean that relevant
studies were missed; nevertheless we identified more

Favours Unintended Pregnancy

Favours Intended Pregnancy

Odds ratio

studies than previous reviews in these areas had. Shah et al.
(2011), for example, only identified ten studies on low birth
weight. Secondly, we did not contact authors to obtain raw
data if it had not been presented in the study. This meant
that some eligible studies could not be included in the anal-
ysis and seemed to be more likely to occur when studies
found no relationship. This could lead to an over-estimate
of the relationships between pregnancy intentions and out-
comes. Furthermore we did not seek to obtain individual
participant data that would have allowed a more detailed
and coherent meta-analysis.

Conclusion

This review has highlighted persistent gaps and flaws
with the existing evidence. The general lack of studies in
developing countries noted by Gipson et al. (2008) per-
sists, though there have been more studies in these areas
over the last few years. These studies have tended to
find a greater risk of adverse outcomes with unintended
pregnancy.

Current evidence suggests that there may be a relation-
ship between pregnancy intention and pregnancy outcome.
To confirm this, and to understand how this relationship
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is mediated, longitudinal studies are required. Pregnancy
intention should be measured before birth and data on the
potential confounders and mediators, including maternal
background characteristics, pre-conception, antenatal,
delivery and postnatal behaviours, should be collected.
A psychometrically valid measure of pregnancy inten-
tion that assesses intention on a continuous scale, such
as the London Measure of Unplanned Pregnancy (Barrett
et al. 2004), should be used in preference to dichotomous
measures and the full range of scores should be used in
the analysis. A better understanding of the way in which
pregnancy intention influences pregnancy outcome will
enable us to tailor pre-conception, antenatal, delivery and
postnatal services to meet women’s needs and reduce the
risk of adverse outcomes. While these methodological
advances are required in research in high-income coun-
tries, research in low-income countries, where arguably
the consequences of unintended pregnancies are much
greater, is urgently needed.

Table 4 Wording of questions to assess pregnancy intention
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Appendix

See Table 4.

Survey name

Pregnancy intention questions on survey

National Survey of Family Growth 1. Was the reason you (were not/stopped) using any method because you, yourself, wanted to become preg-

(NSFG) from 1973, 1976, 1982,
1988, 1995, 2002, 2006-10 and
2011-13. USA

nant? (Yes/No - If yes, go to Q4, If no, go to Q2)
2. At the time you became pregnant, did you, yourself, actually want to have a(nother) baby at some time?
(Yes/No/Don’t know - If yes, go to Q4, If no, go to Q3, if don’t know, go to Q3)

3. It is sometimes difficult to recall these things, but, as you look back to just before that pregnancy began,
would you say you probably wanted a(nother) baby at some time or probably not? (If probably yes, go to
Q4, if probably no or didn’t care, go to Q5)

4. Did you become pregnant sooner than you wanted, later than you wanted, or at about the right time?

(Sooner/ later/right time/didn’t care)

5. And what about your partner at the time you became pregnant... did he want you to have a(nother) baby
at some time? (Yes/no/don’t know - If yes, go to Q6)
6. Did you become pregnant sooner than he wanted, later than he wanted, or at about the right time?

(Sooner/later/ right time/didn’t care)

Additional questions used in 1995 survey

(For all women) Which number on the card best describes how you felt when you found out you were preg-
nant? (Card has a 10-point scale from 1—very unhappy to 10—very happy)

(For women under 25) Which number on the card best describes your opinion about becoming pregnant?
(Card has a 10-point scale from 1 strongly disagree to 10—strongly agree)

You were worried that you did not know enough about how to take care of a baby

You thought that a new baby would keep you from doing the things that you were used to doing like work-
ing, going to school, going out and so on

You looked forward to teaching and caring for a new baby

You looked forward to the new experiences that having a baby would bring

You looked forward to experiencing the changes in your body that come with carrying a baby

You looked forward to telling your friends that you were pregnant

You were worried about what being pregnant would do to your body

You were worried that you did not have enough money to take care of a baby

You dreaded telling your friends that you were pregnant

You looked forward to buying things for a new baby

Pregnancy Risk Assessment
Monitoring System (PRAMS)
from 1987 to date. USA

a. I wanted to be pregnant sooner
b. I wanted to be pregnant then
c. I wanted to be pregnant later

1. Thinking back to just before you were pregnant, how did you feel about becoming pregnant?

d. I didn’t want to be pregnant then or at any time in the future

Demographic and Health Survey

At the time you became pregnant did you want to become pregnant then, did you want to wait until later, or

did you want to have no (more) children at all?
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