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Abstract A healthy diet during pregnancy is essential for
normal growth and development of the foetus. Pregnant
women may obtain nutrition information from a number of
sources but evidence regarding the adequacy and extent of
this information is sparse. A systematic literature review
was conducted to identify sources of nutrition information
accessed by pregnant women, their perceived needs for
nutrition education, the perceptions of healthcare providers
about nutrition education in pregnancy, and to assess the
effectiveness of public health programs that aim to improve
nutritional practices. The Scopus data base was searched
during January, 2013 and in February 2014 to access both
qualitative and quantitative studies published between
2002 and 2014 which focused on healthy pregnant women
and their healthcare providers in developed countries.
Articles were excluded if they focused on the needs of
women with medical conditions, including obesity, gesta-
tional diabetes or malnutrition. Of 506 articles identified by
the search terms, 25 articles were deemed to be eligible for
inclusion. Generally, women were not receiving adequate
nutrition education during pregnancy. Although healthcare
practitioners perceived nutrition education to be important,
barriers to providing education to clients included lack of
time, lack of resources and lack of relevant training.
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Further well designed studies are needed to identify the
most effective nutrition education strategies to improve
nutrition knowledge and dietary behaviours for women
during antenatal care.
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Introduction

A healthy diet during pregnancy is essential for normal
growth and development of the foetus. The American
Dietetic Association recommends a safe, healthy and bal-
anced diet and highlights the key nutrients folate, iron,
calcium and vitamin D as particularly important consid-
erations during pregnancy [1]. Long chain omega 3 poly-
unsaturated fatty acids (LCn3PUFA) are additionally
required for optimal neural, visual and cognitive develop-
ment [2, 3] and lodine is required in greater amounts
during pregnancy for brain development. Adequate Iodine
intake is of particular concern for countries with soils
deficient in iodine without a universal salt iodisation pro-
gram that accesses over 90 % of the population [4]. This
includes Australia where iodine supplementation is rec-
ommended during pregnancy [5].

The World Health Organisation has specific guidelines
for healthcare providers to ensure the nutrition education of
pregnant women [6]. Many countries have developed their
own antenatal clinical guidelines, including Australia [7],
Canada [8] and Britain [9] which include nutritional advice
related to healthy eating, as well as specific advice for single
nutrients (e.g. folic acid supplementation, vitamin D sup-
plementation, avoidance of vitamin A-containing supple-
ments and products). Other nutrition-related topics included
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in the guidelines are management of conditions commonly
experienced during pregnancy (e.g. heartburn, constipation
and haemorrhoids), as well as food safety information, par-
ticularly about listeriosis. In Australia, the guidelines addi-
tionally cover iodine supplementation, and include separate
guidelines for the culturally appropriate care of Aboriginal
and Torres Strait Islander women [10]. Despite the existence
of such guidelines, the extent to which healthcare profes-
sionals adhere to them is currently unknown. In Australia
and New Zealand, nutrition education is not required to be
taught as part of midwifery degrees [11], and the nutrition
education needs of midwives is under researched [12].
Furthermore, recent Australian research indicates that
pregnant women have poor knowledge, at least for some
areas of nutrition, and that women perceive advice provided
by their healthcare providers, either written or verbal, to be
insufficient [13, 14]. This limits women’s ability to plan an
optimal diet to meet their needs during pregnancy.

Due to the broad scope of research available regarding the
nutritional care of healthy pregnant women, four key objec-
tives were developed: (1) Identify nutrition information and
sources of such received by pregnant women; (2) Explore
women’s perceived needs for nutrition education during
pregnancy; (3) Explore perceptions of healthcare providers of
delivering nutrition education; and (4) Identify effective
methods of providing nutrition advice to pregnant women.

Methods

Studies published in peer-reviewed journals between 2002
and February 2014, including quantitative and qualitative
studies were eligible for inclusion. Studies were selected if
they addressed one or more of the following topics:

e What nutrition information women received during
pregnancy

e Women’s perceptions on nutrition information received
during pregnancy

e Healthcare providers perceptions on nutrition informa-
tion required during pregnancy

e Health promotion interventions

Scopus was searched using combinations of three sets of
search terms: (1) pregnan®, antenatal care and prenatal
care; (2) nutrition, diet, supplement; and (3) advice, edu-
cation, inform*, media, nutrition education material and
behaviour change. Additional searches were conducted
using Proquest and Medline using the same search strategy.
Only studies that focused on nutrition advice for healthy,
pregnant women were included. Studies from developed
countries were eligible for inclusion, namely Australia,
New Zealand, United States of America, Canada, the
United Kingdom and European countries.
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Search Methods

A total of ten separate searches using Scopus were con-
ducted during January 2013, using varied combinations of
the terms described above. No new relevant articles were
found after search four. Only English language articles
were included. Further searches were conducted using
Scopus in February 2014 with the four key word combi-
nations listed in Fig. 1. The Proquest and Medline dat-
abases also were searched to ensure no relevant papers
were missed.

Exclusion criteria included: Studies focused solely on
obesity or weight gain during pregnancy; malnourished or
underweight women; gestational diabetes; other clinical
outcomes, including allergies and birth defects; lifestyle
choices including smoking, alcohol and substance abuse;
accessibility and equity of healthcare; breastfeeding;
consumer and social research; broad public health cam-
paigns that did not focus on pregnancy; and studies on
non-pregnant women. Exclusions were made using data-
base functions to remove irrelevant subjects and key
words which did not relate to studies on healthy, pregnant
women. An abstract search was conducted to remove
articles which did not meet the inclusion criteria, leaving
the total relevant articles for each search. A citation
search was conducted on these articles and relevant arti-
cles that were published between 2002 and 2014 were
also included.

Results

The full papers of 31 articles were included in the final
review, as shown in Fig. 1. These papers were divided into
three categories based on the four key objectives for further
analysis: pregnant women, healthcare professionals and
public health interventions. One article examined both
healthcare providers and pregnant women and was there-
fore included in both sections.

Pregnant Women: Type, Sources and Perceptions
of Information Received

Sixteen articles were related to the type, sources and per-
ceptions of the nutrition advice women received during
their pregnancy (see Table 1).

What Type of Information Do Pregnant Women Receive?

These articles highlighted that nutrition education for
pregnant women in primary healthcare was lacking. One
Australian study by Sinikovic et al. [15] explored what
advice pregnant women received from their healthcare
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AND Nutrition AND Nutrition AND ‘Diet OR Antenatal’ AND
Search AND Advice AND ‘Education OR | Supplement*” AND | ‘Nutrition OR Diet’
Terms Media OR Resource* ‘Advice OR AND ‘Behaviour
OR Inform* Education’ Change’
169 2309 987 645
Number of Subject Area Exclusions: Key Word Exclusions
articles e Agriculture e Obesity
e Veterinary e ‘Pregnancy Complications’
e Environmental Science e Infants
. e Economics e Newborns
EXCIUS.lonS e Engineering e Body Mass
Applied e Dentistry e Breastfeeding
78 | 245 117 | 66
Exclusions:
Number of e Review Articles: 66
Articles e Diabetes and Insulin Resistance: 24
e Obesity and Weight Gain: 46
e Malnutrition and Low Birth Weights: 14
e Other Clinical Outcomes: 67
e Breastfeeding and Methods of Infant Feeding: 31
e Articles not focused on pregnant women: 20
Abstract e Articles focused on smoking, alcohol and other substances: 7
Search e Articles focused accessibility and equity of healthcare: 13
e Articles focused on general diet and lifestyle: 35
e Articles focused on broader public health campaigns: 7
e Consumer and other social research: 11
Articles from developing countries: 34
e Articles focused on physical activity: 1
Duplicates: 114
9 | 13 | 2 2
Citation Search = 3
Proquest Search =2
Total Articles Medline Search =0
Retrieved Total Relevant Articles = 31

Fig. 1 Flow chart following the search process using Scopus

practitioner. The study was focused on advice related to
long chain omega 3 polyunsaturated fatty acids
(LCn3PUFA). Twenty-three percent of women reported
receiving advice on LCn3PUFA, which was similar to
related topics, including mercury contamination (19 %)
and listeriosos (27 %); however was much lower than
advice received about folate (74 %), iron (71 %) and cal-
cium (50 %). Charlton et al. [16] (Australia) found that
48 % of pregnant women had received written advice from
a healthcare practitioner on food poisoning and listeria, and
48-63 % had received written information about iron,

calcium, folate and healthy eating. Only 15.8 % received
written information about iodine.

Barbour et al. [17] (Scotland) explored the decision-
making process of pregnant women with regard to their
uptake of folic acid supplements. In this sample only 31 %
of women were taking folic acid supplements. Themes that
emerged from the focus groups indicated women did not
receive the nutrition information pack until their 12 week
ANC appointment, which is too late to commence folic
acid supplementation for the prevention of neural tube
defects [18]. The women also reported feelings of
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anxiousness resulted from ‘bombardment of information’
at the first ANC 12-week visit.

The written and verbal nutrition education practices in
Dutch midwifery were explored by Szwajcer et al. [19].
Midwives were found to be often supportive about clients’
weight issues but did not make specific recommendations
on how women could prevent gaining too much weight.
They provided nutrition information as part of a larger
information pack, which they rarely referred to verbally.
Most pregnant women identified that receiving advice at
12 weeks came too late to put into practice.

NHMRC
level of
evidence

[42]

v

What Sources are Utilised and Are They Perceived to be
Reliable?

Four studies identified sources of nutrition information
during pregnancy and the perceived reliability of these
sources. Women in the study by Bloomingdale et al. [20]
(USA) commonly reported referring to outside sources in
addition to their healthcare provider, although the majority
were “concerned about the reliability” of pregnancy books,
magazines and the internet. Women in the study also noted
they “didn’t pay much attention” to advice from family
and friends. Similarly, House and Coveney [21] reported
that although women distrusted the internet, they com-
monly used it to search for answers to food related queries.

supplements did so, compared to 19 % of those who did not

educational material, watching videos and media, and group
receive advice

best nutrition learning sources compared to reading
cooking classes

gastrointestinal side effects

One-third recalled receiving pregnancy nutrition information in IV
school

51 % stated that their GP was their main source of information
6 % obtained most of their information from magazines
Majority felt teachers and healthcare professionals were the
The most common reason for not taking supplements was

47 % received advice about iron supplementation
64 % of women who had received advice to take iron

Key findings

How Does Advice Received Affect Behaviour?

questionnaires

Self-administered written
survey

Self-administered written

Methods

Eight studies examined pregnant women’s accounts of how
the advice they received had affected their behaviour.

Babour et al. [17] (Scotland) reported that most women
were not taking folic acid supplements due to unplanned
pregnancies, being too busy to remember to take them
daily and nausea. A common theme found in the focus
groups was ‘my mother didn’t take folic acid supplements
so why should I'. A qualitative study examining sugar
consumption during pregnancy in Canada [22], highlighted
that although nutrition education was an enabler for
reducing sugar intake during pregnancy, other sociocultural
and physical factors were important with regard to being
barriers to reducing dietary sugar.

Seven studies reported on women’s preferred format for
receipt of nutrition information. Pregnant women preferred
to receive nutrition advice in the form of a written pam-
phlet from their healthcare professional [15, 20, 23, 24]. In
contrast, a study of pregnant adolescents reported that lis-
tening to teachers and healthcare professionals was the best
way to learn about nutrition [25]. For nutrition counselling,
women prefer individual rather than group settings, with
nutrition and physical activity advice tailored to meet their
individual needs [24, 26]. A qualitative study conducted in
the USA assessed pregnant women’s perceived needs for

Participants
Pregnant adolescents
Postnatal women

49
901

Kingdom

Country
United
Sweden

Arcamon
Ekstrom [27]

Table 1 continued

Reference

Wise and
[25]

Wulf and
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nutrition education about LCn3PUFA, themes revealed that
women want detailed educational materials to enable them
to understand the roles of nutrients in pregnancy such as
pamphlets, books and calendars.

Healthcare Professionals: Perceptions of Providing
Nutrition Education to Pregnant Women

Six articles assessed the beliefs and practices of healthcare
professionals working with pregnant women (see Table 2).
Elias and Green [11] found that although only 37 % of 370
New Zealand midwives received nutrition education as part
of their formal education, 85 % had received nutrition
education through nutrition organisations. The study by
Wulf and Ekstrom [27] reinforced that recommendations
provided in clinical guidelines were not always applied in
practice, with 15 % of 134 Swedish midwives not recom-
mending iron supplementation to all pregnant women,
despite the recommendations of Swedish antenatal care
guidelines.

A survey of 226 Australian healthcare providers [28], 59
of which were GPs, reported that most participants felt that

nutrition (88 %) and physical activity (77 %) were highly
important educational areas in pregnancy, although the
proportion providing advice was much lower. Only 32 %
provided advice on folic acid supplementation (52 % of
GPs), while 27 % advised about iron-rich food sources
(46 % of GPs), 19 % gave food safety advice (40 % of
GPs) and 23 % gave advice on general healthy eating
(42 % of GPs). Participants were asked to indicate their
need for further training on a 10 points scale (0 = no need,
10 = very high need), with a mean (SD) of 6.3 (2.8). The
major barriers to accessing further nutrition training
included lack of time, lack of relevant training and cost.
These findings were consistent with two earlier studies [29,
30]. The most highly ranked way for healthcare profes-
sionals to receive ongoing education was through hard
copy resources [28].

Hearn et al. [31] (Australia) conducted focus groups and
interviews with perinatal healthcare providers to determine
their perceptions about the best strategies to provide
nutrition education to pregnant women. Participants indi-
cated that evidence-based, practical information should be
presented in an engaging and interactive online format,

Table 2 Summary of observational studies involving healthcare professionals

Reference  Country n Participants Methods Key findings NHMRC
level of
evidence
[42]

Elias and  New 370 Midwives Self- Most believed that nutrition education IV

Green Zealand administered was important for pregnant women.

[11] questionnaires  Participants were least
knowledgeable about maternal
weight gain guidelines

Hearn Australia 76 Perinatal healthcare providers Focus groups Participants wanted to provide their v

et al. and pregnant clients with practice

[31] interviews evidence-based information
presented in a simple and engaging
interactive form

Heyes UK 163 Midwives (n = 26), practice nurses Self- Lack of resources, time, money and v

et al. (n = 37), GP’s (n = 62) and health administered training were barriers to delivering
[29] visitors (n = 38) questionnaire pre-conception care
Hughes Australia 226 GP’s (n = 59), nurses (n = 54), Self- Less than half of participants gave v
et al. pharmacists (n = 51) and pharmacy administered pregnant women advice about folic
[28] assistants (n = 55) questionnaire acid supplements, iron rich food
sources, food safety and general
healthy eating

Morales USA 23 Healthcare providers including nurses ~ Semi-structured Most were willing to incorporate key IV

et al. (n = 6), Women’s, infants and interviews food safety recommendations for

[30] children (WIC) educators (n = 5), pregnant women into their practice if
midwives (n = 3), nutritionists they had further education, however
(n = 3), social workers (n = 3), time was identified as a key barrier
obstetricians (n = 2), and GP’s
=1

Wulf and  Sweden 177 Midwives (n = 134) and obstetricians  Self- 79 % of obstetricians and 41 % of v
Ekstrom (n = 43) administered midwives recommended iron
[27] questionnaire supplements to their pregnant patients
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although they also expressed concern that such a resource
would marginalise culturally and linguistically diverse
(CALD) and rural indigenous Australians.

Interventions: Identifying Effective Methods to Deliver
Nutrition Education to Pregnant Women

Ten articles evaluated interventions addressing nutrition
during pregnancy (see Table 3).

Supplementary Prenatal Care

Five studies evaluated the provision of supplementary
antenatal care to improve nutrition in pregnancy [32-36]
(USA; Finland; Canada). These studies suggested that
increased counselling could improve nutrition knowledge,
women’s interest in accessing further nutrition education
and compliance with supplementation. Piirainen et al. [33]
(Finland) highlighted that dietary behaviour could be
improved through a health promotion program which
combined dietary counselling with food provision of
conventional food products including high fibre pasta,
high fibre breakfast cereal and rapeseed oil. Similarly,
Hautero et al. [35] (Finland) demonstrated that intake of
saturated fats could be lowered, and unsaturated fats
could be increased, significantly improving participants
blood lipid profile, through dietary counselling and food
provision. Furthermore, Oken et al. [36] (USA) showed
that food provision in addition to dietary counselling,
improves targeted dietary habits more than counselling
alone.

Development and Implementation of Resources

Five articles developed and evaluated a pregnancy nutrition
resource. DeStephano et al. [37] (USA) explored the
acceptability of a health education video for pregnant
women, targeting Somali refugees. All women surveyed
found the videos to be appropriate and 96 % indicated that
it would be their preferred medium for nutrition education.
A randomised controlled trial in Ireland, found that an
interactive video doctor providing tailored nutrition advice
appropriate to a participants body mass index, exercise and
dietary habits, and readiness to change, was beneficial [38].
The intervention group had significantly increased physical
activity and fruit and vegetable consumption, as well as
decreased intake of high sugar foods and fast foods com-
pared to the control group. Emmet et al. [39] (Australia)
developed a pamphlet and shopping card about docosa-
hexaenoic acid (DHA), a LCn3PUFA which Australian
women do not routinely receive information about as part
of ANC. In this trial study, 93 % of participants found the
resources useful.

@ Springer

Two articles reported on the development and evalua-
tion of resources in the Australian context. Wilkinson et al.
[40] evaluated the ‘pregnancy pocket book’, a 73 page
binder with evidence based information for pregnant
women including screening tools, goal setting and moni-
toring activities. Self-reported surveys were conducted at
baseline and 12 weeks post-test with the intervention group
(140/103) and the control group (130/90). The most read
sections of the pocketbook were reported to be ‘Being
active’ and ‘go for 4&5’, and the majority of women used
the pregnancy weight tracker. Additionally there was a
trend for increased physical activity levels in the inter-
vention group by an additional 20 min per week. No sig-
nificant differences were found between groups for fruit
and vegetable intake. Although midwives had been trained
to provide and explain the tool, only one in three women
reported they had received an explanation. Thus potentially
the tool could be more effective at influencing behaviour
change if appropriately implemented. Wilkinson and
Mclntyre [41] evaluated a counselling approach which
involved low intensity group learning workshops with a
dietitian. Participants were assessed at baseline and
12 weeks following the intervention. The control group
(n = 169, per protocol) received usual care and a nutrition
information brochure, whilst the intervention group
(n = 72, per protocol) received a 1 h group education
workshop with a dietitian and a nutrition information
brochure. The intervention group had significantly
increased fruit (0.4 serves/day, p = 0.004) and vegetable
(0.4 serves/day, p = 0.006) consumption and gestational
weight knowledge (8 %, p = 0.009).

Discussion

The limited available data in the published literature indi-
cates that pregnant women in developed countries are not
receiving adequate nutrition advice from reputable sources,
namely healthcare professionals.

The majority of studies were low quality and cross
sectional in nature, using both qualitative and quantitative
methods. Based on the NHMRC level of evidence hierar-
chy [42], seven studies were identified as level 2 (ran-
domised control trial) [32-36, 38, 43], one study was level
3-1 (pseudo randomised control trial) [40], while the
remainder were level 4 observational studies (cross sec-
tional studies or case series). Out of the randomised control
trials, only one study was assessed to have a low risk of
bias [36], assessed using The Cochrane collaboration’s tool
for assessing risk of bias [44].

To ensure women receive adequate nutrition advice in
time to make informed decisions regarding pregnancy,
further exploration into effective nutrition education during



2473

Matern Child Health J (2014) 18:2465-2478

pooJ 1seJ pue spooj A1e3ns jo
SYEIUI PISLAIOAP pue sureidojoym

DNV [ensn paAIddI (99] = u)
dnoi3 [onuo)) *,10J00p 09PIA,

Jo oyejur ‘ovelur 9[qelaSoa e ySnoay) ureS JYSIom pue ISIOIOXD UOTJUAIOIL
selq pue iy ‘Kyanoe [earsAyd )oIp Jnoqge soFessouwl paIo[Ie) 3sod syoom { pue duIaseq asn 3nip
Jo ysu paseaour ApueoyIudis pey A[[enpIAIPUI PAATOJAI (8G] = U) Je A9AINS paId)SIUIUIpe 1o [oyodre ‘Surjows Jodax [8¢€] Te 10
Y31y 11 dnoi3 uoTIUSAIIUI Y} UI USWOA dnoi3 uUONUAAIUI AU} UI USWOAY  -J[S ‘[eLI} [OIUOD PsIOpUBY  JOU PIP OYM UdWOM Jueu3ald [g¢ puelaI[ uosyorf
QIBd [RJRUIIUR
dnoi3 uonuoAIdUI AU} UI JAYSIY [ensn paA1adalI (G = u) dnoi3
Apueoyrudis o1om sproe Ajej [onuo) papraoid arom syonpoid (Apmys uonuaAIdyur onjorqoid
pajernyesunijod Jo s[oA9] poojg pooj 9eudorddy -jej pojermjesun UOTUAAIUI puE 131 JUBJUI-IYIOIN
"JeJ pajeInjesun Jjo sayejul 1oysy ur y3ry pue Jej pajernjes ur Moj 3sod yuow | pue I9ISoWILI oy ur pafjoiud syuedronred
seirq Apueoyrugis pue jej pajeinjes PooJ FunedsoApe 3uresunod A1ejarp paIy) 9y ur ‘ourfaseq je ojdwes Jo ordures-qns) A31o[e
Jo ysu Jo sayejur 1omo] Apueoyrusis pey [eNPIAIPUL POATDAI (G = U) POO[q puE SPI0931 pooJ Aep ¢ Jo AI0)STY A[IUIej e yiim [sel Te 10
ysSIH 11 dnoI3 uonuoAIoUI AU} UI USWOAN dnoi3 uonuoAIdUI AU} U USWOAY  3ulsn [BLI) [ONUOD PISIWOPURY  JOISOWILY ISIY IIdY) Ul USWIOM (6 pueury oIaneH
syonpoid payoLud yYH( 10
paddoys Apeanoe oym syuedronred pasn
JO Iaquunu JY) Ul JSBAIOUL AIom SAQAINS PAIA)SIUTWPE
jueoyruSis e pue yuow Jod -MOIAIQJUI PUEB PAIISIUTLUPE
uondwnsuod ysy d3eroae pajrodar -J[9S “oareuuornsonb
Ul 9SBAIOUT JUBOYTUSIS B SBM I ], preo Suiddoys e 3ursn sauwIoo)no 3s9) [6€] T8 12
Al ‘[nJosn s[eLIdjew AY) punoj 9, ¢6  pue Joydwed YH( © JO uoIsIA0Ig 3sod1say-a1d yyim SoLIds ase)) uowiom jueusald L eI[RNSNY ynowrwyg
uoneonpa yiresy
10J Jeuriof s1y) parrejaid Aoy jeyy sjuedronred 01 umoys arom sKoAIns
pajeorpur 9, 9g pue djerdoidde s903njar uerfewos 1oj pado[orap POIO)STUTWIPE-J[S UONUIAIIUT uouIom [L€] ‘T8 30
Al 919M SOJPIA 2U) JYINOY) UdWoM [ SOOPIA UONEINPD [BJRU-I] 1504 "SALIdS ISBI 159)-150d 993nja1 1ewog jueudald 7T vsSn oueydaseq
Jel
uonume Y3y 9y Jjo asneod [enuajod
e sem sjuedronted 1oy puewap
owmn Y31y oy jeyy eorpur sdnoid
SNJ0J WOI) SOWAY ], “I0IABYq
AIejorp pue a3pa[mouy| uonInnu (91 = u) sdnoi3 snooj
ur JjuswaAoldur Juedyrusis pue SAQAINS PAIdSIUIWIPL
e pey dnoi3 uonuoAIduI Y], DNV [ensn -J[os uonuaAIdul Jsod pue
serq  Apms 9y pojejdwos dnoi3 jonuod PaAt1a231 (Oz] = u) dnoi3 [onuod a1d Sursn u3Isop [eLn [0NUOD [z€]
Jo ysu AU} UI USWOM GQ PUB UOTIUIAIIUL ‘suosso 1ojeonpo 19ad § pPoATadal PIsIOpuEBy "UONEN[BAd weidoxd DM ayp JOSPUIA
YsSiH 11 9y} Ul PI[[OIUD USWOM 8 (01 = u) dnoiS uonuaAIAU] uonuaAIoiul jofid dAnEULIO] Ul po[[OJUd udwWoM JueuSald (OpC vSn pue pLog
(vl
Jsu serq
pue [T]
0UDPIAD
JO [9A9]
OMINHN QwooInQ UONUIAINU] SPOUISIN syuedronred u  Anuno) 0URIRJY

SQIPN}S UONUAAIONUI Jo Alewwuing ¢ dqe],

pringer

as



Matern Child Health J (2014) 18:2465-2478

2474

SOOUQIIJIP
JuedYIUSIS J9YI0 OU AIoM
19y} 19Aam0Y dnoiS uonuaAIIuI

QIBD [ensn PIAIAI ()¢] = Uu)
dnoi3 [onuo) -a1ed [ensn

0} UOT)IPPE UT ‘SONIATIOR SUIPIOOAI
pUB UOTJBULIOJUT PIPN[OUT YIIYm

UOTJUAIOIUT
3sod syoem 7 pue
71 PUB QUI[aseq e PAjI[[0d

Q) Ul UONEssad Jurjouwrs yooq 19300d AdoueuSaid v paATadax sem eyep pojiodal-Jog ‘TeLn juounuiodde DNV [ov] ‘T8 1
[-III Ul 9SeaIoul JueOYIUSIS B Sem I, (01 = u) dnoiS uonuaAIAU] [01U0D pasTwopuel-opnasd  IsIy o) Joud uowom Jueusald (L7  eIensny UOSUD[TA\
aIed
[ensn paaradar (ggs = u) dnoid
[01U0d Y], "JO)ISIA SUWIOY paurer)
e im oddns Tejeuard [esrpow
SIOIABYQQ -uou pue Joddns asinu [ejeu AIoAT[Op
ysu paonjoerd oym uowom  -axd ‘aIed [ENSn POAIAI (L/G = U) jsod syeom § pue IojsowILy)
ur JoySIY sem yorym ‘Iurjesunod dnoi3 uonuoAIUI puodIs PIIY) “I9ISQWILY) ISIY )
uonmnu Jurssadoe syuedronred ay) pue osmu j1oddns fejeuard  ur sarreuuonsenb parssturupe
se1q ur 9searoul Juedyrusis e ® [)IM UONEINSUOD [BUONIPPE UE -J[9S puB SMIIAIAUI
Jo s  sem 219y} ‘dnoi3 uonuoarour Jista  snpd o1ed [ensn paAIedaI (8.6 = U) ouoydore) Sursn [ern) jonuod juounurodde [ejeuaid isiy €]
YSIH I WOy pue 3sINU ) Ul USUWOM IO dnoi3 uonuoalolul ISIY Y], pasIwopuel pauLle 221y ], 1oy} o) Joud uowom jueuSary /¢/]  epeue) °[e 39 ySnog,
QIeD [BNSN PIAIAI (69 = u) dnoi3d
[01UO)) "2Ied [Ensn O} uonIppe
ur ‘jeJ pojeInjes SuISeaIOop
sproe A)jej pojernyes pue sproe Ajej pajernjesunijod jo
JO 9YBJUI JoMO] pue SpIoe A)ej oyejur uISeaIOUT SpIeMO) PIjagie)
se1q pajeresunijod jo (AS10u9 94) sjonpold pooj pue Juresunod I0)SOWILI) OBD  QSBASIP JI[Oqe}oul IO JIUOIYD
Jo ysu oeyur JoySty ApueoyruSis e pey ATB101p POATOAI (O] = U)  UI PAJOI[[0D 9IoM SPIOOAI POOJ  OU [ JISIA DNV ISIJ J1oy) [g€] Te 10
YStH 11 dnoi3 uoTIUSAINUI Y} U USWOA dnoi3 UONUSAISIUL AY) UT USWOA\ ABp ¢ '[BLI) [OIJUOD PISILIOpUBY Surpuoepe uswom jueudald §IC pueuLj uduread
uLe pred
1318 pue 9JIApE 9y} UI USWIOM JO
9 €G pue W 9IAPE 9U) Ul USWOM
Jo 9 ¢¢ 01 paredwiod ‘VHA ~ DNV [ensn paareoar dnoig [onuod
Jo Aep/Sur O ISB[ I8 PAWINSUOD QUL "99IApE Qules 9y} 0) UONIppe
dnoi1S jonuoo oy) ur uowom ou ur ysy oseyoind 0} spreo 118 UOTIUQAIONUT uondwnsuoo
dn mof[oj 1y ‘sdnoi3 uonuaaldur 210)s A190013 POATIIAI (L] = U) 3sod syoom ¢ pue aurfeseq ysy JO SuoIedIpurenuod
[10q ur pasearour ApueoyruSis dnoiS uonuoAIoUr puodds  Je painseswl AIdoIow Irey pue ou pue yuow 1od ysy
seiq ysy jo ey ‘sdnoi3 a1y Ay} pue ysy VHQ Y31y Amorowr VH( ewseld ‘arreuuornsonb JO SSUIAISS 7> pawinsuod
Jo NS oy} ueamlaq VH( Jrey Jo AmoIowl  MO[ SUTNSUOD UO 9OTAPE PIATIIRI Kouanbaxy poo, 'Tern [onuod oym uoneIsas syeam 7z-71 [9£]
MmoT I  ewse[d ur QOULISYIP ou sem 1YL (8] = u) dnoiS uonuoaleIul ISIY Y], PISIWOPUET PIULIE Q1Y ], U0oMIoq Uowom Jueusald S¢S vSN  Te 1R uaO
[yl
Jsu selq
pue [Tt]
Q0UIPIAD
JO 19A9]
DYINHN QwooInNQ UONUIAINU] SPOYISIN sjuedronred u  Anuno) Q0URIRJY

ponunuod ¢ AqeL,

pringer

A's



Matern Child Health J (2014) 18:2465-2478 2475

S %= Qé —:% é ) 5 preconception and antenatal care and is warranted. Preg-
E e S = 2= | £ é é nant women’s experiences indicate that nutrition informa-
zo23Lsd| = tion received at 12 weeks is too late to be useful [17, 19,
> 24]. This is particularly true for folic acid supplementation,
g which is required 1 month preconception and for the first
%) g ;D 12 weeks of pregnancy to prevent neural tube defects [18].
FE238 Pre-conception and inter-natal care would also reduce
§ g § Eo feelings of being overwhelmed by large amounts of
g9 _—; =) information provided at the first ANC visit [17]. For
g, g5 S increased compliance with dietary recommendations,
. é '—q;) ég healthcare providers need to be mindful about explaining
£ § § gﬁ ki reasons for recommendations [23], as well as providing
£ 522§ written material for future reference such as a list of rep-
© = utable evidence-based websites. More research is needed to
ER explore strategies to ensure that health professionals pro-
§ é = vide pregnant women with the nutritional advice recom-
g2 2 mended in ANC guidelines. The effectiveness of public
'ﬁ B :g ) health campaigns, including peer education campaigns
) %.“5’ ] [32], and campaigns which include healthy food provision
%Eﬂg £ for low socio-economic women [33, 35], warrant further
w—F 5 investigation.
é é -;5 E‘Eﬁ % Sub-sectors of populations who are at greater risk of
§ § % Z % 3 poor birth outcomes include indigenous groups and
g g £588% migrants [45, 46]. These women may have different cul-
= - tural needs, as well as language barriers, which require
;n a3 different approaches in health education. More research is
Z 22 needed on how to provide effective pregnancy nutrition
'E % -?3 education to these women.
T 3 The studies indicated that healthcare providers had a low
% EE level of engagement with pregnancy nutrition issues, in
] :é g § particular the provision of advice on LCn3PUFA, fish
2 g ?% é’ § consumption, food safety and iodine. Healthcare providers
£ —§ = b LE reported requiring ongoing support to overcome barriers
é) g se= such as time, cost and lack of training. Midwives, GPs and
= other healthcare practitioners may benefit from continuing
& education about nutrition in pregnancy and further research
8 in Australia in relation to nutrition within midwifery edu-
~§ £ cation and programs appears warranted. GPs are often the
5 E first point of call for women trying to conceive and during
. £ 2 early pregnancy prior to women’s visits with the ANC
g ; § clinic. It is imperative that GPs receive support to enable
B a% them to provide nutrition advice for women during pre-
E £ < natal visits and during the first trimester.
- Studies found that women were more likely to comply
- s with advice from healthcare professionals when it is spe-
- cific and provides explanations as to why the recommen-
%‘ E dation is important. The preferred medium was an easy-to-
'q'g é % read bullet point pamphlet, with some women recom-
£ mending it contain links to websites containing more
§ ° c © information [15, 20, 23, 24, 47]. Such a resource would
° § é é‘ _ ease women’s concerns about the reliability of information
2| & § S online and from other sources. Women were more likely to
=l

read pamphlets if they perceived that the healthcare
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practitioners felt the information they contained was
important [19]. Women were also more likely to take
pregnancy supplements if it was verbally recommended by
healthcare providers and women received counselling on
supplement use on subsequent ANC visits [32, 33].

An area identified in the literature as having potential in
the Australian context is the use of pharmacists to provide
pregnancy advice. An Australian study of Hughes et al.
[28] reported that 43 % of pharmacists and 53 % of
pharmacy assistants served pregnant women at least once
per day. Despite this, most did not feel confident providing
nutrition advice. These professionals may see women prior
to the first ANC visit and thus provide timely recommen-
dations for supplementation, as well as providing advice to
women trying to conceive.

Although both international [6] and country specific [8—
10, 48] antenatal care guidelines exist, the findings of the
present systematic review have identified that translating
the nutritional aspects of these guidelines into clinical
practice is a challenge. Further support is required to assist
healthcare practitioners to provide this information to
pregnant women to optimise pregnancy outcomes.

As with all reviews of this nature, there are limitations.
Firstly, not all articles may have been retrieved despite best
efforts, including conducting ten searches during the initial
search period with key terms, despite no new papers being
identified after the fourth search. Secondly, retrieved papers
were analysed by a single reviewer, which may have intro-
duced bias. Thirdly, nutrition advice received by women
prior to conception fell outside the scope of this paper and
this is an important group to target, particularly with regard
to folic acid supplementation. Due to the nature of the
recruitment process in many of the studies and the types of
study designs, most of the cited studies included non-repre-
sentative samples, thus generalisability was limited. Since
volunteers in the studies may have been more interested in
nutrition than the general population, information on prac-
tices related to supplementation by women and provision of
nutrition advice by healthcare providers probably overesti-
mates the true situation. Lastly, the studies targeted different
population subgroups, limiting the generalisability of the
results for more broadly based recommendations about
nutrition education during pregnancy.

Conclusion

The important public health issue of assisting women with
healthy food choices during pregnancy is not well explored
in the literature. The needs of pregnant Indigenous and
migrant women are particularly under-reported. The lim-
ited available studies suggest that women are not receiving
adequate nutrition education to make informed decisions

@ Springer

during their pregnancy. Nutrition counselling was identi-
fied as potentially an effective tool in increasing adherence
to a healthy diet and supplementation within some popu-
lation groups. However, the small number of studies
available show that healthcare providers are not routinely
assisting pregnant women to make informed decisions.

The extent and type of nutrition advice received by
pregnant women across different models of antenatal care
has not been examined, and the effectiveness of different
health promotion initiatives requires further and systematic
evaluation. This lack of research on nutrition education
during pregnancy does not reflect the importance of this
issue for the future health of mother and baby.
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