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Effectiveness of preconception interventions

In primary care:

a systematic review

Abstract

Background

Primary care-based preconception care
(PCC) has the potential to improve pregnancy
outcomes, but the effectiveness is unclear.
Aim

To evaluate the effectiveness of primary
care-based PCC delivered to reproductive-
aged females and/or males to improve health
knowledge, reduce preconception risk factors,
and improve pregnancy outcomes.

Design and setting
Asystematic review of primary care-based PCC.

Method

Ovid MEDLINE, Cochrane CENTRAL, Embase,
Web of Science, Scopus, and CINAHL were
searched for randomised controlled trials
(RCTs) published between July 1999 and May
2021. Two reviewers independently evaluated
article eligibility and quality.

Results

Twenty-eight articles reporting on 22 RCTs
were included. All but one focused on females.
Interventions included brief education (single
session) (n=8), intensive education (multiple
sessions) (n=9), supplementary medication
(n=7), and dietary modification (n=4). Brief
education improved health knowledge in females
(n=3) and males (n=1), reduced alcohol/
tobacco consumption (n=2), and increased
folate intake (n=3). Intensive education reduced
spontaneous pregnancy loss (n=1), alcohol-
exposed pregnancies (n=2), and increased
physical activity (n=2). Supplementary
medication increased folate intake (n=4) and
dietary modification reduced pre-eclampsia
(n=1) and increased birth weight (n=1). Only
nine articles reported on pregnancy outcomes,
with a range of interventions used; of these, four
reported improvements in pregnancy outcomes.
Most RCTs were of low quality (n=12).

Conclusion

Primary care-based PCC including briefand
intensive education, supplementary medication,
and dietary modification are effective inimproving
health knowledge and reducing preconception
risk factors in females, although there is limited
evidence for males. Further research is required
to determine whether primary care-based PCC
canimprove pregnancy outcomes.
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INTRODUCTION
Preconception care (PCC) refers to
interventions delivered before conception
that modify preconception risk factors and
reduce the burden of adverse pregnancy
outcomes such as low birth weight,
spontaneous abortion, and preterm birth.'?
These interventions may take the form of
preconception counselling or education,
dietary modification, and supplementary
medication during the preconception
period." Previous systematic reviews have
shown that PCC interventions provided in
hospital and community settings improve
pregnancy outcomes*® and health
knowledge,” and reduce preconception risk
factors. However, lessis known regarding the
effectiveness of primary care-based PCC 8

As the first point of healthcare contact,
primary care providers are ideally placed
to provide PCC; however, the effectiveness
of primary care-based PCC interventions
is unclear”"" PCC is often a low priority
and not routine practice in primary care in
many countries'%12 and almost all primary
care-based PCC interventions are directed
towards women. 81012718

As modifiable risk factors including
smoking and alcohol consumption may
also have an impact on men'’s reproductive
health' and sperm quality,”® PCC directed
towards reproductive-aged males may
also improve pregnancy outcomes. Since
the previous review investigating the
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effectiveness of primary care-based
PCC interventions,® a number of studies
evaluating the effectiveness of PCC
interventions in primary care have been
published. In the current study therefore
a systematic review was conducted to
evaluate the effectiveness of primary
care-based PCC interventions delivered to
reproductive-aged females and/or males
to improve health knowledge, reduce
preconception risk factors, and improve
pregnancy outcomes. This builds on the
previous review published in 2016 that
was limited to females, and which included
randomised controlled trials (RCTs)
published betweenJuly 1999 and July 2015.2

METHOD

Search strategy and selection criteria

The Preferred Reporting Items for
Systematic Review and Meta-Analysis
Protocols (PRISMA-P) guidelines were
followed?' and the review was registered
with PROSPERO (CRD42021235499) as
described in the protocol.?? Search terms
were developed (Supplementary Table S1)
and Ovid MEDLINE, Cochrane CENTRAL,
Embase, Scopus, CINAHL, and Web of
Science were searched. The pilot search
for this review showed heterogeneity of
outcomes measured across the studies,
therefore search termsrelating to outcomes
were not included in the search strategy.
Reference lists of included articles were
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Box 1. Population

How this fits in

Preconception care (PCC) delivered in
community and hospital settings are
effective in improving pregnancy outcomes
and health knowledge, and reducing
preconception risk factors; however, the
effectiveness of primary care-based

PCC has been unclear. This systematic
review demonstrates that primary care-
based PCC including brief and intensive
education, supplementary medication,
and dietary modification are effective in
improving health knowledge and reducing
preconception risk factors among females,
even when delivered by trained non-
healthcare professionals. Non-healthcare
professionals could help improve access to
PCC in systems that are already struggling
to provide care. As there is a limited
number of studies reporting on pregnancy
outcomes, further research is required to
determine whether primary care-based
PCC canimprove pregnancy outcomes.

manually screened for additional studies.

Articles were included if the study:

e reported on the effectiveness of PCC in

primary care;

* included reproductive-aged males and/

or females (18-45 years);
e wasan RCT;
* was written in English;

* was published in a peer-reviewed journal

between July 1999 and May 2021; and

Intervention, Control and Outcomes (PICO)

criteria and search terms

Population terms

teen* oradolescen* oryouth or men or man or female or male or woman or
women or reproductive age or child bearing age or childbearing age

Intervention terms preconcept™ or pre concept* orinterconcept* or prepregnan™ or pre pregnan*
orpregnanc® plan* or plan* pregnanc* and health program™ or health education
orhealth promot™* oradvic* oradvis* orintervention® or care orassess* or risk or
counsel* orscreen* or folic acid supplement* or folate supplement™®

Control No preconception care/usual care

Outcomes Primary outcomes included but not limited to pregnancy outcomes including

maternal morbidity, prematurity, birth weight, fetal/neonatal mortality, morbidity,
fetalabnormalities, and/or health knowledge of preconception risk factors

Secondary outcomes included reduction in modifiable preconception risk factors
including but not limited to alcohol consumption, smoking, folate deficiencies,
maternal mental health conditions, obesity and/or drug use

Limits and restrictions

English language only

Randomised controltrials only, as they are the reference standard for studying
causalrelationships between interventions and outcomes?

July 1999 to May 2021
Human studies

e included but was not limited to the
outcomes outlined in Box 1.

Articles were excluded if the study:
included pregnant females or focused
on fertility. The start date was selected
following the end of the search of an earlier
review by Korenbrot et al?* Only RCTs were
included as they are the reference standard
for studying causal relationships between
interventions and outcomes.?*

All results of database searches were
saved in Covidence systematic review
software, Veritas Health Innovation,
Melbourne, Australia for management.
Duplicates were removed and two authors
independently screened all titles, abstracts,
and full texts of articles for eligibility;
discrepancies were reviewed by a third
author to reach consensus. Two authors
independently evaluated the quality of
the RCTs using the Cochrane risk-of-bias
(ROB 2.0)* tool with six domains: sequence
generation, allocation concealment, blinding
of participants and personnel, blinding of
outcome assessors, incomplete outcome
data, and selective reporting bias. Studies
were classified as high quality (low risk-of-
bias for all domains), moderate quality (if at
least one domain is unclear, but not at high
risk-of-bias for any domain), or low quality
(high risk-of-bias in at least one domain or
unclear risk-of-bias in multiple domains).

Data extraction and analysis

One of the authors created a data extraction
form based on previous reviews on PCC’#
and extracted data (Supplementary
Table 52).812'® The pilot search for this
review also showed that meta-analysis
cannot be undertaken because of the
heterogeneity of the outcomes investigated
across the different studies. The magnitude
of the difference between the control
and intervention groups are presented as
reported in the RCTs. For dichotomous
data, relative risks, odds ratios (OR)
with 95% confidence intervals (Cl), are
presented and for continuous data the
mean difference before and following the
intervention and/or P-values are reported.

RESULTS

Out of 4622 articles, 1684 duplicates were
removed and 134 full-text articles were
evaluated for eligibility after title and
abstract screening. After full-text screening,
28 articles were included, reporting
on 22 RCTs (Figure1). No additional
articles were identified through manually
screening reference lists of included
articles. The included articles were from

British Journalof General Practice, December 2022 |e866



Figure 1. PRISMA flow diagram for papers included in
the review. RCT = randomised controlled trial.

the US (n=8),%73 Iran (n=8) 3 Vietnam
(n=5) “7*China (n=2) *’*8the Netherlands
(n=2),"1India (n=1),°" Australia (n=1)
and Sweden (n = 1).% Studies recruited
females who were: aged 18-354 aged
18-45,2630 able to conceive, 337 planning
to have children,“#7%85T planning pregnancy
within 9m0nths,27 a yearl31,35,36,38,39,43,44,46
2vyears,?” 1-5years 0 or after the
delivery of their first baby,32%24%2 and
one study recruited males.>®* The majority
recruited females planning for pregnancy
(/7 = 1 6) .27,29,31,35,36,38,39,&1,43,4&,&6-51 The
type of intervention(s), provider, and
outcome(s) measured varied across
studies. In some studies the providers were
healthcare professionals®03243,44/46-49,50-53
whereas in other studies non-healthcare
professionals?2733-4245 were trained to
deliver the intervention (the latter referred
to hereafter as ‘trained facilitators').

The PCC interventions were categorised
into brief education (a single education
session),263573749505253 intensive education
(multiple education sessions) 22733343841
supplementary medication,®#+% dietary
modification, 2454851 and  multiple
interventions.33247  Studies reported on
the effectiveness of the intervention on
pregnancy outcomes,?%4244-4648505152 heglth
knowledge,*’#8%053 and/or preconception
risk factors.26729:30736,40,47,50 Study
characteristics and quality are summarisedin
Supplementary Tables S2 and S3. According
to the ROB 2.0% tool, only two of the RCTs
were of high quality (n=2, 9%), eight were
of moderate quality (n=8, 36%), and the
majority were of low quality (n=12, 55%).

Effectiveness of brief education

Eight articles reported on the
effectiveness of brief education (a single
session) 2635737.49505253 |n four of these,
healthcare professionals, including GPs, "0
nurse-midwives,*® and midwives, directed
the sessions.*? The other four were directed
by non-healthcare professionals, including

trained facilitators?#3 or the researcher.’’
Healthcare professional-directed brief
education improved pregnancy outcomes
in one of two studies investigating this,
improved health knowledge, and reduced
preconception risk factors in females*?0
and males.®

In the one study that reported improved
pregnancy outcomes, GP-directed
counselling about preconception risk
factors decreased adverse pregnancy
outcomes including miscarriage, extra-
uterine pregnancy, perinatal death,
preterm birth, low birth weight, and
congenital abnormalities.® This study also
reported increased self-reported folate
intake (OR 4.93, 95% Cl=2.81 to 8.66)*
and reduced alcohol use during the first
trimester (OR 1.79, 95% Cl=1.08 to 2.97),
and self-reported maternal anxiety (OR not
reported).”’ In the second study, midwife-
directed counselling during a home visit
did not affect the incidence of preterm birth
or low birth weight during subsequent
pregnancies.®

Among the 22 RCTs, only one study
involved males.*® In this RCT, reproductive
life plan-based (RLP) counselling by nurse-
midwives increased men’s self-reported
awareness of preconception lifestyle
risk factors 3 months post-intervention
(P<0.0001).® The RLP tool provides
individuals with information concerning
reproductive health. After RLP counselling
76% of males in the intervention group
reported a positive experience of the
counselling, and 77% had received new
information.

Non-healthcare professional-directed
brief education reduced preconception
risk factors in females in the four studies
investigating this.?%3" Three studies
reported on the effectiveness of trained
facilitator-directed group workshops on
preconception health and folate-focused
education.?6%%% Of these, group workshops
inone study had a positiveimpact on healthy
behaviours such as increasing physical
activity (P<0.01)% and the other two
reported increased self-reported intake of
folate-rich food.?6% Likewise, a researcher-
directed 5-10 min RLP counselling session
increased self-reported knowledge of
folate intake (P<0.001).%7

Effectiveness of intensive education

Nine articles reported on the effectiveness
of intensive education 272733343841 |n gl
of these, sessions were directed by non-
healthcare professionals, including trained
facilitators?’-2%333438-41 and the researcher.”!
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Non-healthcare professional-directed
intensive education improved health
knowledge,®® reduced spontaneous
pregnancy loss,? or reduced preconception
risk factors in all studies investigating this.?’-
2933343841 1n one study, group counselling
sessions on preconception risk factors
increased self-reported health knowledge
of preconception lifestyle risk factors (mean
difference 7.8, 95% CI=8.7 to 6.9).%® In
another, weekly counselling sessions on
health responsibility for 6 months, followed
by monthly sessions until delivery, reduced
spontaneous pregnancy loss (OR 0.39,
95% CI=0.16 to 0.92) and increased self-
reported weight loss before pregnancy
(P<0.001).%

A 14-week counselling programme
around hazardous drinking reduced
alcohol-exposed pregnancies at 3-, 6-,
and 9-month follow-ups.?” Similarly, two
motivational interviewing sessions that
aimedtoincrease participants' commitment
to change hazardous alcohol use reduced
risk of alcohol-exposed pregnancies across
9 months (incidence rate ratio 0.620,
95% Cl=0.5111t00.757).%

Six 2-hour sessions on preconception
risk factors also increased self-reported
physical activity (P =0.019).2 In another
study, 6-weekly motivational interviewing
sessions increased self-reported moderate
(P=0.01) and vigorous (P=0.02) physical
activity,”> and increased self-reported
weight loss post-intervention (mean
difference -1.457 kg, 95% Cl=2.061 to
0.852) *Twostudiesinvestigated the short-
term effect of preconception risk factor
counselling on maternal stress levels.3%4
In one study, trained facilitator-directed
counselling reducedself-reported maternal
stress 4 and 8 weeks post-intervention.®’ In
the other, researcher-directed counselling
improved stress management 1 month
post-intervention.*!

Effectiveness of supplementary
medication

Three articles from one RCT reported on the
effectiveness of supplementary medication
delivered by village health workers 3444
Women receiving multiple-micronutrients
(multi-micronutrient or iron and folate
supplements) or iron were compared with
females receiving folate only (control).
Preconception multiple  micronutrient
supplementationdidnotaffecttheprevalence
of low birth weight or preterm birth,* but
a follow-up analysis reported high prenatal
and postpartum maternal ferritin levels in
the groups supplemented with multiple-
micronutrients or iron and folate and these

females gave birth to infants with greateriron
stores. However, the clinical significance is
unclear, as anaemia prevalence did not differ
between groups.®

Furthermore, maternal depressive
symptoms were low during pregnancy
and early postpartum, and there was no
difference between the groups. Although
the underlying mechanisms are unclear,
among females at risk of depression,
maternal depressive symptoms were
lower in the first and second trimesters of
pregnancy in the groups receiving multiple-
micronutrients or iron and folate compared
with the control group (P<0.05) %

Effectiveness of dietary modification

Four articles reported on the effectiveness
of dietary modification.*2454851 |In two of
these, healthcare professionals including
health workers®' or specialists*® delivered
the intervention and improvements in
pregnancy outcomes were reported. ‘5!
In one study, health worker provision of a
snack (made from leafy green vegetables,
fruit, and milk), provided from >90 days
before pregnancy until delivery of baby,
in addition to their usual diet, increased
infant birth weight (P=0.046).>" This may
have resulted from higher micronutrients,
energy, and/or protein levels in the snack
provided to the intervention group when
compared with the control group.’
Additionally, specialist provision of a diet
comprising at least 100 g of mushrooms
daily from preconception to the 20th
week of gestation reduced gestational
hypertension (P = 0.023), preeclampsia
(P = 0.014), gestational weight gain
(P=10.017), excessive gestational weight
gain (P=0.032), and gestational diabetes
(P =0.047).%% In the other two articles,
non-healthcare professional trained
facilitators*2*> delivered macronutrient
supplementation from preconception to
term. This increased maternal protein, iron,
zinc, folate, vitamin A, and B12; however, it
did not affect infant birth weight*? or infant
growth up to 24 months of age.®

Effectiveness of multiple interventions

Four studies reported on the effectiveness
of multiple interventions including
supplementary medication such as folate
supplementation along with brief33
or intensive*” education. Interventions
involved provision of folate education via
a 15-min GP computerised session,*" brief
counselling by a gynaecologist,® monthly
counselling by village doctors,*” or brief
counselling by paediatric clinicians.®
All studies reported improvements in
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self-reported folate intake®®®?47 and one
study reported reduction in self-reported
binge drinking and smoking.*

DISCUSSION

Summary

To the authors’ knowledge, this is the first
systematic review of primary care-based
PCC that includes males and also the
first to consider the role of the provider
in the delivery of primary care-based
PCC. Results from 28 articles reporting on
22 RCTs were included incorporating an
additional 17 articles published since the
last review.® Most articles in the current
review were of low quality and the type of
interventions, populations, providers, and
outcomes varied substantially between the
different studies.

A number of important findings were
identified in this review. First, both brief and
intensive educationonpreconceptionhealth
improved health knowledge and reduced
preconception risk factors for females,
suggesting either method could be utilised
by primary care providers to deliver PCC
education. However, the duration of brief
education (thatis, 5-10 mins, 1 hour, 1 day),
intensive education (that is, undertaken
over 6 weeks, 14 weeks, 18 months), and
the timing of PCC education delivery (that
is, 9months, a year, 2years, 1-5years
before conception or after the delivery of
first baby) varied considerably between
studies, so it is not clear which are the most
effective.

Second, dietary modification improved
pregnancy outcomes by reducing pre-
eclampsia® and increasing birth weight®!
in two studies;*®>" however, the studies
were of moderate to low quality and
more high-quality evidence is required.
Multiple interventions including brief or
intensive folate education along with folate
supplementation increased self-reported
folate intake in all studies investigating
this 203247 reiterating that primary care
providersshould encourage supplementary
medication, including folate supplements,
and intake of folate-rich foods, to all
females during the preconception period.

Third, although findings suggest that
brief education improves health knowledge
among males, more research is required
as this is based on only one study.®
Fourth, although in 10 of the studies the
intervention was delivered by healthcare
professionals, in the majority of studies
(n=12) the intervention was delivered by
non-healthcare professionals. In almost all
(n=11) of these latter studies, improved
healthknowledge,®*reduced preconception

riskfactors,?"2833-3orreducedspontaneous
pregnancy loss were reported.”” These
results suggest that primary care-based
PCC are effective in improving health
knowledge and reducing preconception
risk factors; trained facilitators could help
improve access to PCC in systems that are
already struggling to provide care. Finally,
although nine studies were found that
reported on pregnancy outcomes, only four
reported improvements 27444850 |t is unclear
whether this is related to the strength of
the intervention being delivered or the
intervention itself, therefore more evidence
is required to understand the effectiveness
of primary care-based PCC on improving
pregnancy outcomes.

Strengths and limitations

This review was not restricted to a
particular region or country, and therefore
provides a broad international perspective
on the effectiveness of primary care-
based PCC interventions. Five databases
were systematically searched for
literature; however, relevant articles may
still have been missed because of the
search strategies employed. By limiting
the eligibility criteria to RCTs, non-RCTs
investigating primary care-based PCC were
excluded that may have reported improved
pregnancy outcomes.

Comparison with existing literature

This review included 17 additional articles
published since the review published
in 2016% and 24 additional articles since
the last Cochrane review published in
2009." Similar to another review of PCC
in community settings,” the current review
found that primary care-based PCC
interventions are effective in improving
health knowledge, increasing here folate
intake, and reducing alcohol consumption.

Implications for research and practice
Given the effectiveness of PCC education
delivered in primary care at reducing risk
factors, brief or intensive PCC education
should be mainstreamed for reproductive-
aged females and males in primary care.

None of the RCTs in this review
targeted PCC for females at high risk of
poor pregnancy outcomes based on
pre-existing® medical and lifestyle
health indicators. Also there is a lack of
understanding about how high-risk
females can be systematically identified in
primary care. Research investigating how
to best identify these females in primary
care is therefore warranted.
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Lastly, in all studies providing intensive
PCC education, interventions were delivered
by trained facilitators or researchers. Future
studies could explore the role and potential
impact of primary care providers, including
GPs, nurses and midwives, and trained
non-healthcare professionals delivering
intensive PCC education.

In  conclusion, primary care-based
PCC including brief/intensive education,
supplementary medication, and/or dietary

modification improved health knowledge
and reduced preconception risk factors
among females, irrespective of the provider.
Brief education may also improve health
knowledge in males, although more
research is needed.

Given the limited number of studies
reporting on pregnancy outcomes, further
research is required to determine whether
primary care-based PCC is effective in
improving pregnancy outcomes.

British Journal of General Practice, December 2022 |e870



REFERENCES

20

21

22

23

24

25

Khan NN, Boyle JA, Lang AY, Harrison CL. Preconception health attitudes and
behaviours of women: a qualitative investigation. Nutrients2019; 11(7): 1490.

Tydén T. Why is preconception health and care important? UpsJ Med Sci2016;
121(4): 207.

De-Regil LM, Pefia-Rosas JP, Fernandez-Gaxiola AC, Rayco-Solon P. Effects
and safety of periconceptional oral folate supplementation for preventing birth
defects. Cochrane Database Syst Rev2015;12: CD007950.

Temel S, van Voorst SF, Jack BW, et al. Evidence-based preconceptional lifestyle
interventions. Epidemiol Rev2014;36(1):19-30.

Dean SV, Lassi ZS, Imam AM, Bhutta ZA. Preconception care: nutritional risks
and interventions. Reproduct Health J2014;11(3):1-15.

Nwolise CH, Carey N, Shawe J. Preconception care education for women with
diabetes: a systematic review of conventional and digital health interventions. /
Med Internet Res2016; 18(11):e291.

Brown HK, Mueller M, Edwards S, et al. Preconception health interventions
delivered in public health and community settings: a systematic review. CanJ
Public Health2017;108(4): 388-397.

Hussein N, Kai J, Qureshi N. The effects of preconception interventions on
improving reproductive health and pregnancy outcomes in primary care: a
systematic review. FurJ Gen2016;22(1): 42-52.

Dunlop AL, Jack B, Frey K. National recommendations for preconception care:
the essential role of the family physician. JAm Board Fam Med2007;20(1):
81-84.

Franks P, Clancy CM, Nutting PA. Defining primary care: empirical analysis of
the National Ambulatory Medical Care Survey. Med Care1997; 35(7): 655-668.

Olesen F, Dickinson J, Hjortdahl P. General practice —time for a new definition.
BMJ2000; 320(7231): 354-357.

Opray N, Grivell RM, Deussen AR, Dodd JM. Directed preconception health
programs and interventions forimproving pregnancy outcomes for women who
are overweight or obese. Cochrane Database Syst Rev2015;7: CD010932.

de Jong-Potjer L, De Bock G, Zaadstra B, etal. Women's interest in GP-initiated
pre-conception counselling in The Netherlands. Fam Pract2003; 20(2): 142~
146.

Mazza D, Chapman A. Improving the uptake of preconception care and
periconceptional folate supplementation: what do women think? BMC Public
Health2010;10(1): 1-6.

Poppelaars FA, Cornel MC, Ten Kate LP. Current practice and future interest of
GPs and prospective parents in pre-conception care in The Netherlands. Fam
Pract2004;21(3):307-309.

TieuJ, Middleton P, Crowther CA, Shepherd E. Preconception care for diabetic
women forimproving maternaland infant health. Cochrane Database Syst Rev
2017,8:CD007776.

TieuJ, Shepherd E, Middleton P, Crowther CA. Interconception care for women
with a history of gestational diabetes for improving maternal and infant
outcomes. Cochrane Database Syst Rev2017;8:CD010211.

Whitworth M, Dowswell T. Routine pre-pregnancy health promotion for
improving pregnancy outcomes. Cochrane Database Syst Rev2009; 4:
CD007536.

Frey KA, Navarro SM, Kotelchuck M, Lu MC. The clinical content of
preconception care: preconception care for men. AmJ Obstet Gynecol2008;
199(6): S389-5395.

Casey FE, Sonenstein FL, Astone NM, et al. Family planning and preconception
health among men in their mid-30s: developing indicators and describing need.
AmJ Mens Health2016; 10(1): 59-67.

Moher D, Shamseer L, Clarke M, et al. Preferred reporting items for systematic
review and meta-analysis protocols (PRISMA-P) 2015 statement. Syst Rev
2015; 4(1):1-9.

Withanage N, Botfield J, Srinivasan S, et al. Effectiveness of preconception care
interventions in primary care: a systematic review protocol. BJGP Open?2022;
6(2):BJGP0.2021.0191.

Korenbrot CC, Steinberg A, Bender C, Newberry S. Preconception care: a
systematic review. Matern Child Health J2002; 6(2): 75-88.

Hariton E, Locascio JJ. Randomised controlled trials —the gold standard for
effectiveness research. 8J0G2018;125(13):1716.

Higgins JPT, Thomas J, Chandler J, etal. Cochrane handbook for systematic
reviews of interventions. 2nd edn. Chichester: John Wiley & Sons, 2019.

26

27

28

29

30

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

Cena ER, Joy AB, Heneman K, et al. Learner-centered nutrition education
improves folate intake and food-related behaviors in nonpregnant, low-income
women of childbearing age. J Am Diet Assoc2008; 108(10): 1627-1635.

Floyd RL, Sobell M, Velasquez MM, et al. Preventing alcohol-exposed
pregnancies: a randomized controlled trial. AmJ Prev Med2007; 32(1): 1-10.

Hillemeier MM, Downs DS, Feinberg ME, et al. Improving women's
preconceptional health: findings from a randomized trial of the Strong Healthy
Women intervention in the Central Pennsylvania women'’s health study. /
Women's Health2008; 18(6): S87-596.

LeBlanc ES, Smith NX, Vesco KK, et al. Weight loss prior to pregnancy and
subsequent gestational weight gain: Prepare, a randomized clinical trial. AmJ
Obstet Gynecol2021; 224(1): 99e1-99¢14.

Robbins JM, Cleves MA, Collins HB, et al. Randomized trial of a physician-based
intervention to increase the use of folic acid supplements among women. AmJ
Obstet Gynecol2005;192(4): 1126-1132.

Schwarz EB, Sobota M, Gonzales R, Gerbert B. Computerized counseling for
folate knowledge and use: a randomized controlled trial. AmJ Prev Med2008;
35(6): 568-571.

Upadhya KK, Psoter KJ, Connor KA, et al. Cluster randomized trial of a pre/
interconception health intervention for mothers in pediatric visits. Acad Pediatr
2020; 20(5): 660-669.

Velasquez MM, von Sternberg KL, Floyd RL, et al. Preventing alcoholand
tobacco exposed pregnancies: CHOICES plus in primary care. AmJ Prev Med
2017;53(1):85-95.

Azami S, Nourizadeh R, Mehrabi E, et al. Effect of motivationalinterviewing

on dietary intake and weight changes among preconception women with
overweight and obesity: a randomized controlled trial. CrescentJ Med Biol Sci
2020;7:260-266.

Bastani F. The effect of education on nutrition behavioralintention and self-
efficacy in women. J Health Scope2012;1(1): 12-17.

Bastani F, Hashemi S, Bastani N, Haghani H. Impact of preconception health
education on health locus of control and self-efficacy in women. East Mediterr
Health J2010; 16(4): 396-401.

Fooladi E, Weller C, Salehi M, et al. Using reproductive life plan-based
information in a primary health care centerincreased Iranian women's
knowledge of fertility, but not their future fertility plan: a randomized, controlled
trial. Midwifery2018; 67: 77-86.

Ghasemi Yngyknd S, Mohammad-Alizadeh-Charandabi S, Babapour J,
Mirghafourvand M. The effect of counselling on preconception lifestyle and
awareness in Iranian women contemplating pregnancy: a randomized control
trial. / Matern-Fetal Neonatal Med2018; 31(19): 2538-2544.

Mirghafourvand M, Babapour J, Mohammad-Alizadeh-Charandabi S, Ghasemi
Yngyknd S. The effect of preconception counselling on health locus of control
and stress in Iranian women: a randomized control trial. / Womens Health 2020;
60(3): 314-329.

Nourizadeh R, Azami S, Farshbaf-Khalili A, Mehrabi E. The effect of motivational
interviewing on women with overweight and obesity before conception. J Nutr
Educ Behav2020;52(9): 859-866.

Shabani M, Omidi S, Farmanbar R, Hamzegardeshi Z. Effect of preconception
counseling on health promoting behaviors of reproductive age women in Sari
City. / Women'’s Health2016;3(2): 10.

Nga HT, Quyen PN, Chaffee BW, et al. Effect of a nutrient-rich, food-based
supplement given to rural Vietnamese mothers prior to and/or during
pregnancy on birth outcomes: a randomized controlled trial. PloS One2020;
15(5): 0232197.

Nguyen PH, DiGirolamo AM, Gonzalez-Casanova |, et al. Impact of
preconceptional micronutrient supplementation on maternal mental health
during pregnancy and postpartum: results from a randomized controlled trialin
Vietnam. BMC Public Health2017;17(1):1-9.

Nguyen PH, Young M, Gonzalez-Casanovall, et al. Impact of preconception
micronutrient supplementation on anemia and iron status during pregnancy
and postpartum: a randomized controlled trialin rural Vietnam. PloS One2016;
11(12):e0167416.

Quyen PN, Nga HT, Chaffee B, et al. Effect of maternal prenatal food
supplementation, gestational weight gain, and breast-feeding on infant growth
during the first 24 months of life in rural Vietnam. PloS One2020; 15(6):
e0233671.

Ramakrishnan U, Nguyen PH, Gonzalez-Casanova |, et al. Neither
preconceptional weekly multiple micronutrient noriron-folic acid supplements
affect birth size and gestational age compared with a folic acid supplement

e871 |British Journalof General Practice, December 2022


https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19821424
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=19821424

47

48

49

50

alonein rural Vietnamese women: a randomized controlled trial. J Nutr2016;
146(7): 14455-1452S.

LinQ,Yang L, LiF, etal Avillage-based intervention: promoting folic acid use
among rural Chinese women. Nutrients2017;9(2): 174.

Sun L, NiuZ. Amushroom diet reduced the risk of pregnancy-induced
hypertension and macrosomia: a randomized clinical trial. Food Nutr Res2020;
8: 64.

de Jong-Potjer L, ElsingaJ, Le Cessie S, et al. GP-initiated preconception
counselling in arandomised controlled trial does not induce anxiety. BMC Fam
Pract2006;7(1): 1-10.

ElsingaJ, de Jong-Potjer LC, van der Pal-de KM, et al. The effect of
preconception counselling on lifestyle and other behaviour before and during
pregnancy. Women's Health Issues2008; 18(6): S117-5125.

51

52

53

54

Potdar RD, Sahariah SA, Gandhi M, et al. Improving women's diet quality
preconceptionally and during gestation: effects on birth weight and prevalence
of low birth weight —a randomized controlled efficacy trialin India (Mumbai
Maternal Nutrition Project). AmJ Clin Nutr2014; 100(5): 1257-1268.

Lumley J, Donohue L. Aiming to increase birth weight: a randomised trial of pre-
pregnancy information, advice and counselling in inner-urban Melbourne. BMC
Public Health2006; 6(1):1-11.

Bodin M, Tydén T, Kall L, Larsson M. Can reproductive life plan-based
counselling increase men's fertility awareness? UpsJ Med Sci2018; 123(4):
255-263.

Anderson JE, Ebrahim S, Floyd L, Atrash H. Prevalence of risk factors for
adverse pregnancy outcomes during pregnancy and the preconception period —
United States, 2002-2004. Mater Child Health J2006;10(1): 101-106.

British Journalof General Practice, December 2022 |e872



